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SECTION I
The E f f e c t  o f  T h erm o p erio d  and  P h o to p e r io d  on  
P a t t e r n s  o f  F a t  Body W eigh t and  Gonad W eigh t R esp o n ses
I n t r o d u c t io n
O f te n  th e  w ord r e p t i l e  i s  a s s o c i a t e d  w ith  th e  p h ra s e  " c o ld  b lo o d e d ."  
W hat i s  m ean t by t h i s  te rm  i s  t h a t  th e  body  te m p e ra tu re  o f  th e  r e p t i l e  
i s  d i r e c t l y  r e l a t e d  t o  th e  te m p e ra tu re  o f  th e  s u r ro u n d in g  e n v iro n m e n t.  
B o g e r t (1 9 4 9 ) was one o f  th e  f i r s t  i n v e s t i g a t o r s  t o  c l e a r l y  o b s e rv e  and  
e x p la in  b e h a v io r a l  th e rm o r e g u la t io n  i n  r e p t i l e s  and  m ore s p e c i f i c a l l y  in  
l i z a r d s .  He o b s e rv e d  t h a t  many l i z a r d s  w ere  a b l e  t o  m a in ta in  r e l a t i v e l y  
s t a b l e  body te m p e ra tu re s  by  s e l e c t i v e l y  i n h a b i t i n g  m ic ro e n v iro n m e n ts  o f  
v a ry in g  te m p e ra tu r e s  th ro u g h o u t  th e  d a y . The d i u r n a l  l i z a r d  em erg in g  
d u r in g  th e  h o u rs  s h o r t l y  fo l lo w in g  dawn ex p o sed  i t s  head  t o  th e  sun  f i r s t  
and  th e n  th e  r e s t  o f  i t s  b o d y . T h is  b e h a v io r  a l lo w e d  th e  l i z a r d  t o  r a p ­
i d l y  r a i s e  i t s  body te m p e ra tu re  t o  t h a t  l e v e l  w h ich  i t  w ould a t te m p t  t o  
m a in ta in  th ro u g h o u t m o st o f  th e  d ay  by s e e k in g  o u t  c o o le r  o r  w arm er m i­
c r o c l im a te s .
C loudsley -T hom pson  (1965 ) e x p e r im e n ta l ly  m a n ip u la te d  th e  the rm o­
p e r io d  w h ile  m a in ta in in g  th e  p h o to p e r io d  c o n s t a n t  i n  o r d e r  to  t e s t  w he th ­
e r  o r  n o t  th e  d a i l y  a c t i v i t y  rh y th m  o f  th e  n o c tu r n a l  gecko  T a r e n to la  
a n n u l a r i s  and  th e  d i u r n a l  s k in k  M abuvea q u in o u e ta e n ia tu s  c o u ld  be  en ­
t r a i n e d  t o  a  th e rm o p e r io d .  The c i r c a d i a n  rh y th m s o f  a c t i v i t y  o f  b o th  
l i z a r d s  w ere  e n t r a in e d  by th e  th e rm o p e r io d  a l th o u g h  th e  a c t i v i t y  rhy thm  
o f  th e  d i u r n a l  l i z a r d  was more r e a d i l y  e n t r a i n e d  to  th e  th e rm o p e r io d  
th a n  t h a t  o f  th e  n o c tu r n a l  l i z a r d .  By a d v a n c in g  a  12L:12D l i g h t  c y c le  
and  d e la y in g  a  te m p e ra tu r e  c y c le  i n  d a i l y  in c r e m e n ts ,  E vans (1966 ) was 
a b le  t o  d e m o n s tra te  t h a t  th e  c i r c a d i a n  a c t i v i t y  p a t t e r n  o f  th e  d i u r n a l  
l i z a r d  U ta s ta n s b u r ia n a  w as e n t r a in e d  by  th e  th e rm o p e r io d  and  n o t  by th e
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p h o to p e r io d .  On th e  o th e r  h a n d , i n  some l i z a r d s  th e  tim e  o f  d a i l y  em er- 
g e n c e  (T a y lo r  and  T s c h i r g i ,  1960; H e a th , 1962) o r  th e  tim e  o f  em ergence 
from  h i b e r n a t i o n  (Mayhew, 1963) w as c l o s e l y  c o u p le d  to  th e  p h o to p e r io d  
an d  seem ed to  be  in d e p e n d e n t o f  te m p e r a tu r e .
P re v io u s  s t u d i e s  h av e  shown t h a t  th e  a n n u a l  c y c l e s  o f  f a t  s to r a g e  
an d  r e p r o d u c t io n  in  some e c to th e r m ic  an d  e n d o th e rm ic  v e r t e b r a t e s  may be 
r e g u la t e d  i n  p a r t  by  c i r c a d i a n  rh y th m s o f  f a t t e n i n g  and  r e p r o d u c t iv e  re** 
sp o n se s  to  p r o l a c t i n  ( s e e  r e v ie w , M e ie r ,  1 9 7 2 ) . The d a i l y  rh y th m s o f  
f a t t e n i n g  r e s p o n s e s  to  p r o l a c t i n  a r e  e n t r a in e d  i n  s e v e r a l  s p e c ie s  by th e  
d a i l y  c y c le  o f  l i g h t  and  d a r k .  C i r c a d ia n  sy s te m s  t h a t  a r e  e n t r a i n e d  by 
th e  d a i l y  p h o to p e r io d  a r e  a l s o  in v o lv e d  in  s t im u la t o r y  an d  i n h i b i t o r y  
e f f e c t s  o f  p r o l a c t i n  on th e  a v ia n  r e p r o d u c t iv e  sy s te m  ( s e e  r e v ie w , M eie r 
a n d  M acG regor, 1 9 7 2 ) .
The c a r e  and  t r e a tm e n t  o f  e x p e r im e n ta l  a n im a ls  i n  th e  l a b o r a to r y  
may e n t a i l  r e p e a te d  d i s tu r b a n c e s  a t  th e  same tim e  e a c h  d a y .  T h ese  d is ~  
tu r b a n c e s  may mim ic th e  e f f e c t s  o f  th e  n a t u r a l l y  o c c u r r in g  e n v iro n m e n ta l  
s t i m u l i  o f  th e rm o p e r io d  an d  p h o to p e r io d  by s y n c h r o n iz in g  c i r c a d i a n  rhy thm s 
o f  f a t t e n i n g  an d  r e p r o d u c t iv e  r e s p o n s e s ,  o r  th e y  may have  t h e i r  own p ro ­
found  e f f e c t s  on f a t  s to r a g e  and  r e p r o d u c t io n .
The fo l lo w in g  s t u d i e s  w ere  p e rfo rm e d  to  t e s t  w h e th e r  o r  n o t  d a i l y  
c y c l e s  o f  e i t h e r  l i g h t  o r  te m p e ra tu re  c a n  s y n c h ro n iz e  d a i l y  rh y th m s o f  
f a t t e n i n g  and  r e p r o d u c t iv e  re s p o n s e s  to  p r o l a c t i n  an d  w h e th e r  o r  n o t  
r e p e t i t i v e  d i s tu r b a n c e s  a t  th e  same tim e  o f  day  m ig h t a l s o  i n f l u e n c e  f a t  
s t o r a g e  an d  r e p r o d u c t io n  i n  th e  l i z a r d  A n o lis  c a r o l i n e n s i s .
M ateria ls  and Methods
A d u lt  m a le  g r e e n  a n o le  l i z a r d s ,  A n o l is  c a r o l i n e n s i s . w ere  c o l l e c t e d  
i n  th e  v i c i n i t y  o f  La P l a c e ,  L o u i s i a n a .  G roups o f  l i z a r d s  w ere  p la c e d  in  
s c r e e n -c o v e re d  p l a s t i c  c a g e s  and  k e p t  i n  in c u b a to r s  t h a t  a f f o r d e d  a d j u s t ­
a b l e  l i g h t  and  te m p e ra tu r e  re g im e n s .  The a n im a ls  w ere  p ro v id e d  d a i l y  
w ith  an  ab u n d an ce  o f  c r i c k e t s  and  w a te r  s p r in k le d  o n to  f o l i a g e  i n  th e  
c a g e s .
In  one e x p e r im e n t ,  J u l y  8 t o  J u l y  2 3 ,  1971 , l i z a r d s  w ere  m a in ta in e d  
on c o n t in u o u s  l i g h t  w i th  a  d a i l y  th e rm o p e r io d  o f  12 h o u rs  a t  20° -  2°C 
and  12 h o u rs  a t  30° 1 2°C f o r  one w eek p r i o r  to  e x p e r im e n ta t io n  and  
th ro u g h o u t th e  e x p e r im e n ta l  p e r i o d .  T h re e  g ro u p s  o f  a n im a ls  w ere housed  
i n  ea c h  o f  two s e p a r a t e  i n c u b a to r s  i n  w h ich  th e  te m p e ra tu re  c y c le s  w ere  
s e t  180 d e g re e s  a p a r t ,  i . e . ,  w h ile  th e  te m p e ra tu re  o f  one in c u b a to r  was 
2 0°C , th e  te m p e ra tu r e  o f  th e  o t h e r  in c u b a to r  was 30°C . C hanges i n  tem ­
p e r a t u r e  w ere  made d a i l y  a t  0700 and  1900 h o u r s .  T e m p e ra tu re  s h i f t s  to  
30°C and  20°C w ere  b o th  a c c o m p lish e d  i n  60 m in u te s .  D a ily  i n j e c t i o n s  o f  
p r o l a c t i n  ( 1 . 0 ^t/g/g body w e ig h t )  w ere  a d m in is te r e d  a t  0 7 0 0 , 1100 , o r  1500 
t o  th r e e  g ro u p s  o f  l i z a r d s  i n  e a c h  o f  th e  two in c u b a t o r s .  T h is  reg im en  
p ro v id e d  6 s e p a r a t e  i n j e c t i o n  t im e s  d u r in g  a  2 4 -h o u r  te m p e ra tu re  c y c l e ,  
i . e . ,  0 ,  4 ,  8 ,  12 , 1 6 , o r  20 h o u rs  a f t e r  th e  o n s e t  o f  th e  " c o ld 11 p e r io d  
(2 0 ° C ) . T h is  r e l a t i o n s h i p  made i t  f e a s i b l e  to  d i s c e r n  p o s s i b l e  m a n ife s ­
t a t i o n s  o f  a  f r e e - r u n n in g  rhy thm  o f  d a i l y  re s p o n s e s  to  p r o l a c t i n  i n j e c ­
t i o n s .  P r o l a c t i n  i n j e c t i o n s  w ere  c o n t in u e d  f o r  8 d a y s ,  and  th e  e x p e r i ­
m ent was te rm in a te d  on th e  9 th  day  f o r  th e  e x a m in a t io n  o f  t e s t e s  an d  f a t  
body w e ig h t s .
I n  a n o th e r  e x p e r im e n t ,  J u ly  30 t o  A u g u st 1 3 , 1971 , l i z a r d s  w ere  
m a in ta in e d  a t  a  c o n s ta n t  te m p e ra tu re  o f  30° t  2°C and  on a  12L:12D p h o to ­
p e r io d  f o r  one w eek p r i o r  t o  th e  i n i t i a t i o n  o f  p r o l a c t i n  i n j e c t i o n s  and  
f o r  th e  d u r a t i o n  o f  th e  e x p e r im e n ta l  p e r io d .  The e x p e r im e n ta l  p ro c e d u re  
w as th e  same a s  t h a t  o f  th e  f i r s t  e x p e r im e n t e x c e p t  t h a t  th e  d a i l y  i n j e c ­
t i o n s  o f  p r o l a c t i n  w ere g iv e n  a t  0 ,  4 ,  8 ,  1 2 , 16 , o r  20 h o u rs  a f t e r  th e  
o n s e t  o f  l i g h t .  D a i ly  i n j e c t i o n s  o f  p r o l a c t i n  w ere  a l s o  a d m in is te r e d  f o r  
8 d a y s  i n  t h i s  e x p e r im e n t .
A t th e  t e r m in a t io n  o f  th e  e x p e r im e n ts ,  th e  l i z a r d s  w ere  k i l l e d  and  
th e  f a t  b o d ie s  and  t e s t e s  w ere  rem oved and  w e ig h e d . A number o f  l i z a r d s  
m a in ta in e d  u n d e r  th e  e x p e r im e n ta l  c o n d i t io n s  o f  th e  r e s p e c t i v e  s t u d i e s  
d u r in g  th e  one w eek a c c l im a t io n  p e r io d  w ere  k i l l e d  a t  th e  b e g in n in g  o f  
th e  e x p e r im e n ts ,  J u ly  1 5 th  f o r  th e  th e rm o p e r io d  s tu d y  and  A u g u st 5 th  f o r  
th e  p h o to p e r io d  s tu d y .  T hese  g ro u p s  a r e  r e f e r r e d  to  a s  th e  i n i t i a l  con ­
t r o l s  f o r  th e  r e s p e c t i v e  s t u d i e s .  The f i n a l  c o n t r o l s  f o r  th e s e  e x p e r i ­
m e n ts  w ere  m a in ta in e d  u n d e r  e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  a c c l im a ­
t i o n  p e r io d s  and  th ro u g h o u t th e  e x p e r im e n ta l  p e r i o d s ,  b u t  d id  n o t  r e c e iv e  
p r o l a c t i n  i n j e c t i o n s .  They w ere  k i l l e d  a t  th e  end  o f  th e  e x p e r im e n ts ,
J u l y  2 3 rd  f o r  th e  th e rm o p e r io d  s tu d y  an d  A u g u st 1 3 th  f o r  th e  p h o to p e r io d  
s tu d y .
B ecau se  i t  seem ed p o s s i b l e  th e  num erous d a i l y  d i s tu r b a n c e s  (h a n d lin g
an d  i n j e c t i o n s )  o f  th e  l i z a r d s  i n  th e  a fo re m e n tio n e d  e x p e r im e n ta l  d e s ig n s
m ig h t h av e  im p o r ta n t  e f f e c t s ,  an  e x p e r im e n t was p e rfo rm e d  to  t e s t  w h e th e r
t h e r e  w ere  d a i l y  v a r i a t i o n s  i n  th e  e f f e c t s  o f  h a n d l in g  on f a t  s to r a g e  and
t e s t i c u l a r  w e ig h ts  i n  th e  g re e n  a n o l e .  The a d u l t  m ale l i z a r d s  w ere  m ain -
o ot a i n e d  on a  1 6 -h o u r  d a i l y  p h o to p e r io d  a t  30 + 2 C f o r  a t  l e a s t  10 d ay s  
p r i o r  t o  an d  th ro u g h o u t th e  e x p e r im e n ta l  p e r io d .  The l i z a r d s  w ere  h oused
i n  two s e p a r a t e  in c u b a to r s  w here  th e  p h o to p e r io d s  w ere  s t a g g e r e d .  The 16 
h o u r  p h o to p e r io d  beg an  i n  one in c u b a to r  a t  0800 an d  i n  th e  o th e r  a t  2000 
an d  th e  d i s tu r b a n c e s  w ere made a t  0 8 0 0 , 1200 , o r  1 6 0 0 . T h u s , d i s tu r b a n c e s  
w ere  made a t  3 t im e s  o f  d ay  and  a t  6 t im e s  r e l a t i v e  t o  a  16 h o u r d a i l y  
p h o to p e r io d .  The d a i l y  d i s tu r b a n c e s  w ere  c a r r i e d  o u t  f o r  10 days and  con* 
s i s t e d  o f  su b c u ta n e o u s  i n j e c t i o n s  o f  s m a l l  am oun ts  o f  0.67%  s a l i n e  (0 .0 3  
m l ) .  Food an d  w a te r  w ere  p ro v id e d  a t  3 t im e s  e a c h  d ay  c o r re s p o n d in g  w ith  
th e  t im e s  o f  th e  t r e a tm e n t s .  The l i z a r d s  w ere  k i l l e d  on th e  1 1 th  day  and
th e  f a t  b o d ie s  and  t e s t e s  w ere  rem oved and  w e ig h e d .
The d a ta  from  th e  e x p e r im e n ts  i n  t h i s  s e c t i o n  w ere  a n a ly z e d  s t a t i s *
t i c a l l y  by th e  l e a s t * s q u a r e s  a n a l y s i s  o f  v a r ia n c e  an d  by  o r th o g o n a l  com*
p a r i s o n s .
R e s u l t s
P a t t e r n s  o f  d a l l y  v a r i a t i o n s  i n  f a t t e n i n g  r e s p o n s e s  to  p r o l a c t i n  
w ere  found  u n d e r  b o th  th e  te m p e ra tu re  c y c le  reg im en  and  th e  l i g h t  c y c le  
re g im e n  ( F ig u re  1 , and  T a b le s  1 and  I I ) .  W eigh ts  o f  f a t  b o d ie s  i n  a  
g ro u p  o f  l i z a r d s  t h a t  r e c e iv e d  d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  a d m in is te r e d  
16 h o u rs  a f t e r  th e  o n s e t  o f  l i g h t  w ere a lm o s t  2 1 /2  tim e s  g r e a t e r  th a n  
f a t  body w e ig h ts  o f  th e  u n t r e a te d  c o n t r o l s ,  w h e reas  th o s e  g ro u p s  t h a t  
r e c e iv e d  d a i l y  horm one i n j e c t i o n s  a d m in is te r e d  a t  4 o r  8 h o u rs  a f t e r  on" 
s e t  o f  l i g h t  had  f a t  s t o r e s  co m p arab le  t o  f a t  s t o r e s  o f  th e  u n t r e a t e d  
c o n t r o l s .  I n  th e  e x p e r im e n t w ith  a  th e rm o p e r io d , th o s e  l i z a r d s  t h a t  r e -  
c e iv e d  d a i l y  p r o l a c t i n  i n j e c t i o n s  8 h o u rs  a f t e r  th e  o n s e t  o f  th e  c o ld  had  
f a t  b o d ie s  t h a t  w eighed  1 /3  o f  th o s e  o f  th e  u n t r e a te d  c o n t r o l s .
A lth o u g h  th e  p a t t e r n s  o f  f a t t e n i n g  r e s p o n s e s  t h a t  w ere  s e t  by th e  
te m p e ra tu r e  and  l i g h t  c y c le s  w ere  s i m i l a r  when th e  l i g h t  p e r io d  i s  
a l i g n e d  w ith  th e  c o ld  p e r io d ,  th e  p a t t e r n s  o f  g o n a d a l r e s p o n s e s  to  i n j e c ­
t i o n s  o f  p r o l a c t i n  may v a r y .  T h e re  was a  d i s t i n c t  b im o d al p a t t e r n  o f  
g o n a d a l r e s p o n s e s  i n  th o s e  l i z a r d s  m a in ta in e d  on a  th e rm o p e r io d  (F ig u re  
2 an d  T a b le  I I ) .  The lo w e s t w e ig h ts  o f  p a i r e d  t e s t e s  w ere  found  i n  th e  
two g ro u p s  o f  l i z a r d s  t h a t  r e c e iv e d  p r o l a c t i n  a t  0 and  12 h o u rs  a f t e r  th e  
o n s e t  o f  th e  c o ld  p e r i o d .  In  th o s e  l i z a r d s  m a in ta in e d  on a  p h o to p e r io d ,  
t h e r e  w as a n  a p p a r e n t  i n h i b i t i o n  o f  t e s t e s  w e ig h ts  i n  l i z a r d s  t h a t  r e ­
c e iv e d  p r o l a c t i n  i n j e c t i o n s  o n ly  a t  one tim e  o f  th e  d a y , a t  16 h o u rs  
a f t e r  th e  o n s e t  o f  l i g h t  (F ig u re  2 an d  T a b le  I ) .  H ow ever, b e c a u se  o f  
l a r g e  in t r a g r o u p  d i f f e r e n c e s  i n  g o n a d a l w e ig h t s ,  th e  p a t t e r n  o f  g o n a d a l 
r e s p o n s e s  was n o t  s t a t i s t i c a l l y  v e r i f i e d ,  and  t h e r e f o r e  i t  c a n n o t b e  co n ­
c lu d e d  t h a t  th e  g o n a d a l r e s p o n s e  rhy thm s o b ta in e d  u n d e r a  p h o to p e r io d  o r
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a  th e rm o p e r io d  d i f f e r .
D a ily  h a n d l in g  d i s tu r b a n c e s  ( s a l i n e  i n j e c t i o n s )  m a rk e d ly  a f f e c t e d  
b o th  f a t  body w e ig h ts  and  t e s t e s  w e ig h ts  o f  m ale  a n o le s  (F ig u re  3 and  
T a b le  I I I ) .  The w e ig h ts  o f  th e  t e s t e s  an d  o f  th e  a b d o m in a l f a t  b o d ie s  
w ere  g r e a t l y  s u p p re s s e d  by th e  d i s tu r b a n c e s  i n  th e  2 0 -h o u r  g ro u p . The 
p eak  f o r  b o th  re s p o n s e  rhy thm s was i n  th e  4 -h o u r  g ro u p .  The m ag n itu d e  
o f  th e  d i f f e r e n c e s  r e s u l t i n g  from  th e  tim e s  o f  d i s tu r b a n c e s  i s  i l l u s ­
t r a t e d  by th e  f a c t  t h a t  th e  f a t  b o d ie s  w ere  10 tim e s  h e a v ie r  i n  th e  4 -  
h o u r  g ro u p  th a n  i n  th e  2 0 -h o u r  g ro u p . S i m i l a r l y ,  th e  mean t e s t e s  w e ig h ts  
w ere  m ore th a n  tw ic e  a s  heav y  in  th e  4 -h o u r  g ro u p  a s  i n  th e  2 0 -h o u r  g ro u p . 
The sh a p e s  o f  th e  two r e s p o n s e  rhy thm s have q u a d r a t i c  r e l a t i o n s h i p s  
(p < 0 .0 1 )  and  th e  d i f f e r e n c e s  r e s u l t i n g  from  h a n d l in g  a t  v a r io u s  t im e s  
a r e  b o th  h ig h ly  s i g n i f i c a n t  (p < 0 .0 1 ) .
D is c u s s io n
The a n n u a l  c y c le s  o f  f a t  s to r a g e  and  r e p r o d u c t io n  i n  th e  g re e n  
a n o le  A n o lis  c a r o l i n e n s i s  a r e  r e g u la te d  a p p a r e n t ly  by s e a s o n a l  ch an g es  
o f  b o th  te m p e ra tu re  and  d a y le n g th  ( f o r  d a ta  and  re v ie w s : D e s s a u e r ,  1955a , 
b ;  L i c h t ,  1 9 7 1 ) . L i c h t  b e l i e v e s  t h a t  te m p e ra tu re  i s  th e  m ore s i g n i f i c a n t  
e n v iro n m e n ta l  d e te r m in a n t  from  O c to b e r  to  J u n e ,  and  t h a t  th e  le n g th  o f  
th e  p h o to p e r io d  i s  im p o r ta n t  from  Ju n e  to  O c to b e r .  The r e s u l t s  o f  t h i s  
s tu d y  i n d i c a t e  t h a t  d a i l y  c y c le s  o f  b o th  l i g h t  and  te m p e ra tu re  ca n  sy n ­
c h ro n iz e  rhy thm s o f  f a t t e n i n g  and  r e p r o d u c t iv e  re s p o n s e s  to  p r o l a c t i n .  
E i t h e r  a  p h o to p e r io d  o r  a  th e rm o p e r io d  may e n t r a i n  d a i l y  rhy thm s o f  f a t ­
te n in g  and  r e p r o d u c t iv e  r e s p o n s e s .  T hese  r e s u l t s  r e f l e c t  th e  c i r c a d i a n  
n a tu r e  o f  th e  o r g a n i z a t i o n a l  s t r u c t u r e  o f  l i p i d  m e ta b o lism  an d  re p ro d u c ­
t i o n .
I n j e c t i o n s  o f  c o r t i c o s t e r o n e  can  e n t r a i n  rhy thm s o f  f a t t e n i n g  r e ­
sp o n se s  to  p r o l a c t i n  i n j e c t i o n s  i n  A n o l is  c a r o l i n e n s i s  ( S e c t io n  I I  o f  
t h i s  p a p e r ;  M e ie r ,  T ro b e c , J o se p h  and  J o h n ,  1971; M e ie r ,  1972 ; T ro b e c , 
1974) and  i n  th e  g r a n i t e  n ig h t  l i z a r d  X a n tu s ia  h en sh aw i ( S e c t io n  I I  o f  
t h i s  p a p e r ;  M e ie r ,  1972; T ro b e c , 1974) m a in ta in e d  in  c o n t in u o u s  l i g h t ,  
i t  i s  p o s s i b l e  t h a t  th e  rhy th m s o f  f a t t e n i n g  r e s p o n s e s  s y n c h ro n iz e d  by 
th e  p h o to -  an d  th e rm o p e r io d  w ere  m e d ia te d  by th e  i n t e r r e n a l  s y s te m . The 
a d r e n a l  s t e r o i d s  a l s o  s y n c h ro n iz e  d a i l y  rhy thm s o f  f a t t e n i n g  and  o f  s t im ­
u l a t o r y  and  i n h i b i t o r y  r e s p o n s e s  o f  t e s t e s  w e ig h ts  i n  some b i r d s  (M eier 
and  M a r t in ,  1971; M e ie r ,  M a r tin  and  M acG regor, 1971; M e ie r ,  1972) and 
f i s h  (M e ie r , T ro b e c ,  J o se p h  and  J o h n ,  1971; M e ie r ,  1 9 7 2 ) .
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A p o s s i b le  m echanism  o f  a c t i o n  i n  th e  c a s e  o f  d i s tu r b a n c e  i s  t h a t  
th e  r e l e a s e  o f  th e  c o r t i c o s t e r o n e  w ould  o c c u r  s h o r t l y  a f t e r  th e  d i s t u r ­
b an ce  a s  n o te d  i n  many s p e c i e s ,  in c lu d in g  m ice  (Haus and  H a lb e rg ,  1 9 6 2 ) , 
o r  i t  m ig h t a l s o  o c c u r  a t  a  l a t e r  tim e  i f  th e  d i s tu r b a n c e  a c t s  a s  a n  e n ­
t r a i n i n g  a g e n t  w h ich  i n d i r e c t l y  a d j u s t s  th e  d a i l y  rhy thm s o f  c o r t i c o s t e r ­
o n e . B ecause  d a i l y  rhy thm s o f  p r o l a c t i n  (C la rk  and  B a k e r ,  1964; K e n t, 
T u r n b u l l ,  and  K irb y ,  1964; M e ie r ,  B u rns an d  D u sse a u , 1969; B u tc h e r ,  Fugo 
and  C o l l i n s ,  1972) p eak  a t  s p e c i f i c  t im e s  w ith  r e s p e c t  to  th e  p h o to p e r io d ,  
th e  d i s tu r b a n c e s  may s e t  up te m p o ra l p a t t e r n s  b e tw een  c o r t i c o s t e r o n e  r e ­
le a s e d  by  d i s tu r b a n c e  and  th e  d a i l y  rhy thm  o f  p r o l a c t i n .  When te m p o ra l 
r e l a t i o n s  be tw een  th e s e  horm ones a r e  e s t a b l i s h e d  by d a i l y  i n j e c t i o n s  o f  
p r o l a c t i n  o r  a d r e n a l  c o r t i c o i d s ,  th e  f a t  s t o r e s  an d  r e p r o d u c t iv e  sy stem  
a r e  s t im u la t e d  o r  i n h i b i t e d  d e p e n d in g  on th e  te m p o ra l p a t t e r n  ( f o r  r e ­
v iew  s e e ,  M e ie r ,  1 9 7 2 ).
The r e l e a s e  o f  c o r t i c o s t e r o n e  a s  a  r e s u l t  o f  h a n d l in g  m ig h t a l s o  
a f f e c t  th e  r e p r o d u c t iv e  sy s te m  by  e n t r a i n i n g  th e  p h o to in d u c ib le  p h a se s  
(M eie r and  M acG regor, 1 9 7 2 ) . A c c o rd in g  to  t h i s  c o n c e p t ,  c o r t i c o s t e r o n e  
s e t s  th e  tim e s  when l i g h t  c a n  s t i m u l a t e  th e  r e l e a s e  o f  th e  g o n a d o tro p ic  
ho rm o n es . D epending  on th e  tim e  o f  h a n d l in g ,  th e n ,  th e  p h o to in d u c ib le  
p h a se s  may be s e t  so  t h a t  th e y  o c c u r  d u r in g  th e  l i g h t  ( r e s u l t i n g  in  
g o n a d a l s t i m u l a t i o n )  o r  d u r in g  th e  d a rk  ( r e s u l t i n g  i n  g o n a d a l i n h i b i ­
t i o n )  .
I n  th e  q u a i l  C o tu rn ix  c:. i a p o n ic a . d a i l y  d i s tu r b a n c e s  ( i n j e c t i o n s  
o f  s a l i n e )  p ro d u ce  r e s p o n s e s  s i m i l a r  to  th o s e  c a u se d  by i n j e c t i o n s  o f  
c o r t i c o s t e r o n e  (M e ie r ,  T ro b e c , H aym aker, M acG regor and  R u sso , 1 9 7 3 ) . 
H ow ever, d i s tu r b a n c e s  may a l s o  c a u s e  th e  r e l e a s e  o f  p r o l a c t i n  i n  some 
a n im a ls  ( N i c o l l ,  T a lw a lk e r ,  and  M e i t e s ,  1 9 6 0 ) . C o n s e q u e n tly ,  th e  d l s -
tu r b a n c e  e f f e c t  may be a  c o m p lic a te d  one and  f u r t h e r  s tu d y  i s  needed  to  
e s t a b l i s h  th e  m echanism  by  w hich  d i s tu r b a n c e  a f f e c t s  th e  a n o l e .  The r e ­
s u l t s  o f  th e  d i s tu r b a n c e  e x p e r im e n t s e r v e  a s  a  w a rn in g  to  m in im ize  h an ­
d l i n g  e f f e c t s  i n  e x p e r im e n ta l  a n im a ls .  The e x p e r im e n ta l  a n im a ls  i n  a l l  
s t u d i e s  r e p o r te d  i n  t h i s  p a p e r  w ere  h a n d le d  w ith  g r e a t  c a r e .
T a b le  1 . D a ily  V a r ia t io n s  i n  F a t t e n in g  and  G onadal R esp o n ses  to  P r o l a c t i n  I n j e c t i o n s  i n  L iz a rd s
M a in ta in e d  on a P h o to p e r io d ,  12L: 12D.
TIME ( h r s  a f t e r  o n s e t  o f  l i g h t )  (N) BODY WEIGHT (gml FAT BODIES (% body w t . l  PAIRED TESTES WEIGHTS (me)
I n i t i a l  C ontrols** (5 ) 4 .1 1 1 .17 t  0 .3 6 a 19 .2 * 2 .2 a
F in a l  C o n tr o l s 0 (5 ) 4 .0 5 0 .7 1  +■ 0 .3 3 2 6 .7 t  3 .5
0 (6 ) 4 .5 3 0 .9 0 *  0 .2 1 d 2 3 .2 t 6 .0
4 (6 ) 4 .1 7 0 .6 4 t  0 .2 8 2 3 .9 +- 2 .6
8 (4 ) 3 .8 9 0 .6 8 r  0 .2 7 2 1 .9 + 1 .1
12 (7 ) 4 .5 3 1 .05 t 0 .2 3 1 8 .6 t 2 .9
16 (7 ) 4 .8 0 1 .84 t  0 .2 6 15 .6 + 2 .5
20 (6 ) 4 .7 9 1 .04 r  0 .4 2 2 3 .5 t  4 .0
a  Mean t  S ta n d a rd  E r r o r .
^  L iz a rd s  m a in ta in e d  u n d e r e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  one week a c c l im a t io n  p e r io d  w ere k i l l e d  a t  th e  
b e g in n in g  o f  th e  e x p e r im e n t ,  A u g u st 5 ,  1971.
c The f i n a l  c o n t r o l s  w ere m a in ta in e d  u n d er e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  a c c l im a t io n  p e r io d  and  th ro u g h -  
o u t  th e  e x p e r im e n ta l  p e r io d ,  b u t  d id  n o t  r e c e iv e  p r o l a c t i n  i n j e c t i o n s .  They w ere k i l l e d  a t  th e  end o f  th e  
e x p e r im e n t ,  A u g u st 13 , 1971.
d The p a t t e r n  o f  f a t  body w e ig h t r e s p o n s e s  to  p r o l a c t i n  i s  s i g n i f i c a n t  a t  p < 0 . 0 5 .
T a b le  I I D a ily  V a r ia t io n s  i n  F a t t e n in g  and  G onadal R esp o n ses  to  P r o l a c t i n  I n j e c t i o n s  i n  L iz a rd s  
M a in ta in e d  on a  T h e rm o p e rio d , 12 H ours a t  20°C and  12 H ours a t  30°C .
TIME ( h r s  a f t e r  o n s e t  o f  c o ld )  iM l BODY WEIGHT Cam) FAT BODIES (V b o d y  w t . )  PAIRED TESTES HEIGHTS (mg)
I n i t i a l  C o n tro ls ^ (6 ) 4 .7 1 0 .4 3  i  0 . 13a 4 5 .5  t  4 .7 a
F in a l  C o n tr o l s 0 (7 ) 4 .5 8 0 .6 9  t  0 .1 5 4 3 .7  t  3 .8
0 (1 4 ) 4 .2 4 0 .6 7  t 0 .1 4 d 3 9 .2  -± 3 .4 d
4 (8 ) 4 .7 2 0 .6 1  t  0 .1 2 4 8 .4  j -  1 .8
8 (9 ) 4 .6 6 0 .2 6  t 0 .0 9 3 8 .7  +  2 .2
12 (1 5 ) 4 .2 9 0 .6 9  + 0 .1 1 3 6 .2  f  3 .4
16 (6 ) 4 .7 2 0 .9 1  t 0 .3 4 4 1 .3  t  4 .1
20 (7 ) 4 .6 7 0 .6 9  r  0 .1 6 5 0 .7  t  5 .0
Mean TT S ta n d a rd  E r r o r .
^  A num ber o f  l i z a r d s  m a in ta in e d  u n d e r e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  one week a c c l im a t io n  p e r io d  w ere 
k i l l e d  a t  th e  b e g in n in g  o f  th e  e x p e r im e n t ,  J u ly  15 , 1971.
The f i n a l  c o n t r o l s  w ere m a in ta in e d  u n d e r  e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  a c c l im a t io n  p e r io d  and  through"* 
o u t  th e  e x p e r im e n ta l  p e r io d ,  b u t  d id  n o t  r e c e iv e  p r o l a c t i n  i n j e c t i o n s .  They w ere k i l l e d  a t  th e  end o f  th e  
e x p e r im e n t ,  J u ly  2 3 , 1971.
d The p a t t e r n  o f  f a t  body w e ig h t re s p o n s e s  to  p r o l a c t i n  i s  s i g n i f i c a n t  a t  p < P .0 5 , and  th e  p a t t e r n  o f  t e s t e s  
w e ig h t re s p o n s e s  to  p r o l a c t i n  i s  s i g n i f i c a n t  a t  p < 0 .0 1 .
T a b le  I I I .  D a i ly  V a r ia t io n s  i n  th e  E f f e c t s  o f  H a n d lin g  on F a t  S to ra g e  and  T e s t i c u l a r  W eigh ts
in  th e  L iz a r d ,  A n o lis  c a r o l i n e n s i s .
TIME ( h r s  a f t e r  o n s e t  o f  l i g h t ) M L BODY WEIGHT (em) FAT..BODIES (% body w t . ) PAIRED TESTES WEIGHTS (mg)
I n i t i a l  C ontrols** ( U ) 4 .9 1 0 .6 5  ±  0 .0 8 a 7 7 .7  ±  3 .7 a
F i n a l  C o n tr o l s 0 (9 ) 4 .7 2 1 .02  ±: 0 .1 8 5 9 .8  ± 3 .8
0 (1 1 ) 4 .6 7 0 .8 0  + 0 .1 7 6 4 .2  ±  4 .8
4 (8 ) 5 .4 0 1 .1 8  ±  0 .1 3 6 9 .0  £  3 .0
8 (1 0 ) 4 .8 7 0 .8 4  ±  0 .1 7 6 4 .8  £  5 .9
12 (1 0 ) 4 .5 4 0 .4 5  ±  0 .0 8 5 7 .0  ± 4 .1
16 (8 ) 4 .1 5 0 .3 5  ±  0 .1 3 5 0 .6  ±  4 .6
20 (7 ) 3 .7 0 0 .1 2  +  0 .0 2 2 7 .7  i  2 .8
a  Mean t. S ta n d a rd  E r r o r .
** L iz a rd s  m a in ta in e d  u n d e r e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  one week a c c l im a t io n  p e r io d  w ere k i l l e d  a t  th e  
b e g in n in g  o f  th e  e x p e r im e n t ,  M arch 1 4 , 1972.
The f i n a l  c o n t r o l s  w ere m a in ta in e d  u n d e r  e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  a c c l im a t io n  p e r io d  and  th ro u g h ­
o u t  th e  e x p e r im e n ta l  p e r io d ,  b u t  d id  n o t  r e c e iv e  s a l i n e  i n j e c t i o n s .  They w ere k i l l e d  a t  th e  end  o f  th e  
e x p e r im e n t ,  M arch 2 4 , 1972.
P a t t e r n s  o f  f a t  body w e ig h ts  and  t e s t e s  w e ig h ts  re s p o n s e s  t o  h a n d l in g  a r e  s i g n i f i c a n t  a t  p < 0 .0 1 .
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F ig u r e  1 .
D iu r n a l  p a t t e r n s  o f  f a t t e n i n g  r e s p o n s e s  to  p r o l a c t i n  e n t r a in e d  
by a  th e rm o p e r io d  (A) a n d /o r  a  p h o to p e r io d  ( B ) .  The th e rm o p e r io d  
c o n s i s t e d  o f  12 h o u rs  a t  20°C a n d  12 h o u rs  a t  30°C* The p h o to p e r io d  
c o n s i s t e d  o f  12 h o u rs  o f  l i g h t  an d  12 h o u rs  o f  d a r k n e s s .  R esp o n ses  
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Figure 2
D iu r n a l  p a t t e r n s  o f  t e s t e s  w e ig h t r e s p o n s e s  t o  p r o l a c t i n  e n t r a in e d  
by a  th e rm o p e r io d  (&) (p ^ O .0 5 ) a n d /o r  a  p h o to p e r io d  (B) ( p > 0 .0 5 ) .  The 
th e rm o p e r io d  c o n s i s t e d  o f  12 h o u rs  a t  20°C an d  12 h o u rs  a t  30°C . The 
p h o to p e r io d  c o n s i s t e d  o f  12 h o u rs  o f  l i g h t  and  12 h o u rs  o f  d a r k n e s s .  
R esp o n ses  a r e  e x p r e s s e d  a s  p e r c e n ta g e s  a b o u t  th e  mean o f  a l l  6 s a m p lin g  
t im e s .
Time of Prolactin 
Injections 
(Hours)
E f f e c t  of P r o l a c t i n  on Testes  W eigh t s  ( P e r c e n t a g e s  a b o u t  t h e  Means )
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F ig u r e  3 .
F a t  body w e ig h t  and  t e s t e s  w e ig h t  r e s p o n s e s  to  d i s tu r b a n c e  ( s a l i n e  
i n j e c t i o n s )  a d m in is te r e d  d a i l y  a t  6 tim e s  o f  day  on a  16L:8D p h o to p e r io d .  
F a t  body w e ig h ts  a r e  r e p o r te d  a s  % body w e ig h t an d  t e s t e s  w e ig h ts  a s  
p a i r e d  t e s t e s  w e ig h ts  i n  m i l l i g r a m s .  The v a lu e s  a r e  r e p o r t e d  a s  th e  
mean ±  th e  s ta n d a r d  e r r o r  ( S .E . )  The open  c i r c l e s  a r e  f a t  body w e ig h ts  




Fat  Body W eigh t s  (% B.WJ
Tes t es  W e i g h t s  (mg
SECTION I I
The R o le  o f  C o r t i c o s te r o n e  a s  P h a s e r  o f  P a t t e r n s  
o f  F a t  Body W eight and  Gonad W eigh t R esp o n ses
I n t r o d u c t io n
D a ily  p h o to p e r io d s  a n d /o r  th e rm o p e r io d s  can  s y n c h ro n iz e  c i r c a d i a n  
p a t t e r n s  o f  f a t  s to r a g e  an d  r e p r o d u c t iv e  r e s p o n s e s  to  i n j e c t i o n s  o f  p ro ­
l a c t i n  a n d /o r  d i s tu r b a n c e  ( S e c t io n  I  o f  t h i s  p a p e r )*  D a ily  v a r i a t i o n s  
i n  th e  r e s p o n s e s  s u g g e s t  t h a t  a n o th e r  sy stem  s e t s  th e  tim e  o f  t i s s u e  r e ­
s p o n s e s .  I n  a n  e a r l i e r  s tu d y  by M eie r ( 1 9 7 0 ) ,  t h i s  sy s tem  w as a f f e c t e d  
by  th y r o x in  i n j e c t i o n s  a d m in is te r e d  to  a  f r e s h  w a te r  k i l l i f i s h ,  F u n d u lu s  
c h r v a o t u s . On c o n t in u o u s  b r i g h t  l i g h t ,  i n j e c t i o n s  o f  th y r o x in  s e t  up a  
p e r io d  o f  f a t t e n i n g  s e n s i t i v i t y  18 h o u rs  l a t e r ,  a  p e r io d  o f  s e n s i t i v i t y  
t h a t  r e c y c le s  e v e ry  24  h o u rs  w i th  no a d d i t i o n a l  i n j e c t i o n s  o f  th y r o x i n .  
F a t t e n in g  r e s u l t s  when p r o l a c t i n  i s  g iv e n  d a i l y  d u r in g  th e  s e n s i t i v e  
p e r i o d .  I n j e c t i o n s  o f  s a l i n e  i n  p la c e  o f  th y r o x in  had  no e n t r a i n i n g  
a c t i v i t i e s .  I t  w as c o n c lu d e d  t h a t  i n j e c t i o n s  o f  th y r o x in  s e t  th e  b io ­
l o g i c a l  tim e  c lo c k  o f  a  sy s te m  c a p a b le  o f  c i r c a d i a n  o s c i l l a t i o n s  u n d e r 
c o n d i t io n s  o f  c o n t in u o u s  l i g h t ,  a  sy stem  t h a t  s e t s  th e  te m p o ra l p a t t e r n  
o f  f a t t e n i n g  r e s p o n s e s  t o  p r o l a c t i n .
B ecau se  th e  a d r e n o c o r t i c a l  horm ones h av e  p e r v a s iv e  in f l u e n c e s  
th ro u g h o u t th e  v e r t e b r a t e  b o d y , an d  b e c a u se  th e  p lasm a l e v e l s  e x h i b i t  
c i r c a d i a n  o s c i l l a t i o n s  t h a t  a r e  s y n c h ro n iz e d  by th e  p h o to p e r io d  (H a l-  
b e r g ,  1 9 6 9 ) , i t  seem s p o s s i b l e  t h a t  a  d a i l y  rhy thm  o f  p lasm a c o r t i c o s ­
t e r o n e  i n  th e  g re e n  a n o le  may p h ase  rhy thm s o f  f a t t e n i n g  and  r e p ro d u c ­
t i v e  r e s p o n s e s  to  p r o l a c t i n  an d  p o s s i b ly  o th e r  ho rm o n es. T he e x p e r i ­
m en ts  r e p o r te d  i n  t h i s  s e c t i o n  w ere  d e s ig n e d  to  i n v e s t i g a t e  th e  e f f e c t s  
o f  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  on s y n c h ro n iz in g  c i r c a d i a n  p a t t e r n s  o f  
f a t t e n i n g  and  r e p r o d u c t iv e  r e s p o n s e s  to  i n j e c t i o n s  o f  p r o l a c t i n ,  FSH, 
o r  LH.
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M aterials and Methods
A* The T em poral S y n erg ism  o f  C o r t i c o s te r o n e  an d  P r o l a c t i n  on F a t  S to ra g e  
1 . C o r t i c o s t e r o n e / P r o l a c t i n  i n  f tn o l i s  and  X a n tu s ia
G reen  a n o le  l i z a r d s ,  A n o l is  c a r o l i n e n s i s . w ere  c o l l e c t e d  in  
th e  v i c i n i t y  o f  La P la c e ,  L o u i s i a n a .  G r a n i te  n ig h t  l i z a r d s ,  
X a n tu s ia  h e n s h a w i. w ere o b ta in e d  from  S o u th w e s te rn  H e r p e to lo g ic a l  
R e se a rc h  and  S a l e s ,  C a l im e s a , C a l i f o r n i a .  G roups o f  l i z a r d s  
w ere k e p t i n  screen**covered  p l a s t i c  c a g e s  an d  i n  in c u b a to r s  a t
o . o
30 I  2 C w ith  c o n t in u o u s  b r i g h t  l i g h t .  The a n im a ls  w ere p ro ­
v id e d  d a i l y  w ith  a n  ab u n d an c e  o f  c r i c k e t s  and  w a te r  s p r in k le d  
o n to  f o l i a g e  i n  th e  c a g e s .
Two e x p e r im e n ts  w ere  p e rfo rm e d  to  s tu d y  th e  e f f e c t i v e n e s s  o f  
c o r t i c o s t e r o n e  i n  e n t r a i n i n g  d a i l y  rhy th m s o f  f a t t e n i n g  r e s p o n s e s  
to  p r o l a c t i n .  In  th e  f i r s t  e x p e r im e n t ,  m ale  g re e n  a n o le s  w ere 
d iv id e d  i n t o  2 g ro u p s  r e c e iv in g  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r ­
one ( l / < g / g  body w e ig h t ) ;  one g ro u p  r e c e iv e d  th e  horm one a t  0600 
and  th e  o th e r  r e c e iv e d  th e  horm one 12 h o u rs  l a t e r .  B o th  g ro u p s  
r e c e iv in g  c o r t i c o s t e r o n e  w ere  f u r t h e r  d iv id e d  i n t o  4 su b g ro u p s  
r e c e iv in g  d a i l y  i n j e c t i o n s  o f  o v in e  p r o l a c t i n  ( l / * g / g  body 
w e ig h t)  a t  0 6 0 0 , 1200 , 1 800 , o r  2 4 0 0 . T h is  m ethod made i t  p o s ­
s i b l e  to  com pare 2 g ro u p s  r e c e iv in g  d a i l y  p r o l a c t i n  i n j e c t i o n s  
a t  0 ,  6 ,  1 2 , o r  18 h o u rs  a f t e r  a d r e n a l  s t e r o i d  t r e a tm e n t  an d  p ro ­
v id e d  a  s im p le  m eans o f  d e te rm in in g  w h e th e r  t h e  v a r i a t i o n s  in  
th e  r e s p o n s e s  to  p r o l a c t i n  w ere  s e t  by th e  tim e  o f  i n j e c t i o n  o f  
c o r t i c o s t e r o n e .  The l i z a r d s  w ere  p la c e d  i n  th e  in c u b a to r s  on
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May 7 ,  1970 . I n j e c t i o n s  o f  c o r t i c o s t e r o n e  w ere  i n i t i a t e d  on  May 
22 and  o f  p r o l a c t i n  on  May 2 7 .  D a ily  i n j e c t i o n s  w ere  c o n t in u e d  
u n t i l  J u n e  5 when a l l  t h e  a n im a ls  w ere  k i l l e d  an d  th e  f a t  b o d ie s  
w e ig h e d . A g ro u p  o f  g re e n  a n o le s  ( i n i t i a l  c o n t r o l s )  m a in ta in e d  
u n d e r  th e  e x p e r im e n ta l  c o n d i t io n s  d u r in g  th e  a c c l im a t io n  p e r io d  
w ere  k i l l e d  a t  th e  b e g in n in g  o f  th e  e x p e r im e n t ,  May 2 2 .  The f i -  
n a l  c o n t r o l s  w ere  m a in ta in e d  u n d e r  e x p e r im e n ta l  c o n d i t io n s  d u r ­
in g  th e  a c c l im a t io n  p e r io d  and  th ro u g h o u t th e  e x p e r im e n ta l  p e r ­
i o d ,  b u t  d id  n o t  r e c e iv e  horm one i n j e c t i o n s .  They w ere  k i l l e d  
a t  th e  end  o f  th e  e x p e r im e n t ,  Ju n e  5 .
G r a n i te  n ig h t  l i z a r d s  w ere  th e  t e s t  a n im a ls  f o r  th e  seco n d  
e x p e r im e n t w h ich  had  a  d e s ig n  s i m i l a r  to  th e  f i r s t  e x p e r im e n t 
e x c e p t  t h a t  th e  2 g ro u p s  t h a t  r e c e iv e d  c o r t i c o s t e r o n e ,  0600 o r  
1800 , w ere  e a c h  d iv id e d  i n t o  6 s u b g ro u p s  t h a t  r e c e iv e d  d a i l y  i n ­
j e c t i o n s  o f  p r o l a c t i n  a t  0 4 0 0 , 0 8 0 0 , 1200 , 1600 , 2 0 0 0 , o r  2 4 0 0 . 
The a c c l im a t io n  p e r io d  was begun  on J a n u a ry  7 ,  1971 . D a i ly  i n ­
j e c t i o n s  o f  c o r t i c o s t e r o n e  w ere  i n i t i a t e d  on  J a n u a ry  29 and  o f  
p r o l a c t i n  on F e b ru a ry  3 .  D a ily  i n j e c t i o n s  w ere c o n t in u e d  u n t i l  
F e b ru a ry  9 when a l l  th e  a n im a ls  w ere  k i l l e d  and  t o t a l  e t h e r  e x -  
t r a c t a b l e  l i p i d s  w ere  d e te rm in e d  by means o f  S o x h le t  e q u ip m e n t. 
I n i t i a l  and  f i n a l  c o n t r o l  v a lu e s  w ere o b ta in e d  a s  i n  th e  f i r s t  
e x p e r im e n t .
S a l i n e / P r o l a c t i n  i n  A n o l is
A t h i r d  e x p e r im e n t w as p e rfo rm e d  t o  i n v e s t i g a t e  th e  e f f e c t  
o f  s a l i n e  i n j e c t i o n s  on  s y n c h ro n iz in g  d a i l y  rhy thm s o f  f a t t e n i n g  
re s p o n s e s  to  p r o l a c t i n .  M ale a n o le  l i z a r d s  c o l l e c t e d  a s  above
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w ere  m a in ta in e d  i n  sc reen**covered  p l a s t i c  c a g e s  w i th  c o n t in u o u s  
b r i g h t  l i g h t  and  a t  30°+ 3 °C . The a n im a ls  w ere  fe d  c r i c k e t s  i n  
ab u n d an ce  and  w a te r  was d a i l y  s p r in k l e d  o n to  f o l i a g e  i n  th e  
c a g e s .  The l i z a r d s  r e c e iv e d  d a i l y  i n j e c t i o n s  o f  s a l i n e  a t  2 4 0 0 . 
T h ese  l i z a r d s  w ere d iv id e d  i n t o  4 g ro u p s  t h a t  r e c e iv e d  d a i l y  i n -  
j e c t i o n s  o f  o v in e  p r o l a c t i n  ( l / < g / g  body w e ig h t)  a t  2 4 0 0 , 0 6 0 0 , 
1200 , o r  1800 . T h is  r e s u l t e d  i n  4 d i f f e r e n t  g ro u p s  r e c e iv in g  
i n j e c t i o n s  o f  p r o l a c t i n  a t  0 ,  6 ,  1 2 , o r  18 h o u rs  a f t e r  i n j e c -  
t i o n s  o f  s a l i n e .  I n j e c t i o n s  o f  s a l i n e  commenced on  O c to b e r  2 9 ,  
1969 , an d  c o n t in u e d  th ro u g h  O c to b e r  3 1 .  S a l in e  i n j e c t i o n s  w ere 
a g a in  a d m in is te r e d  on  November 4  and  7 .  The d a i l y  i n j e c t i o n s  o f  
p r o l a c t i n  w ere i n i t i a t e d  on  November 2 and  c o n t in u e d  u n t i l  th e  
end  o f  th e  e x p e r im e n t on November 8 a t  w h ich  tim e  a l l  t h e  l i z ­
a r d s  w ere  k i l l e d  and  t h e i r  f a t  b o d ie s  w ere  d i s s e c t e d  o u t  and  
w e ig h e d .
B . T em p o ra l S y n erg ism  o f  C o r t i c o s te r o n e  an d  a  Second Hormone on th e  
R e p ro d u c t iv e  System
1 . C o r t ic o s te ro n e /F S H  an d  C o r t ic o s te ro n e /L H  i n  F em ale  A n o lis
Two e x p e r im e n ts  w ere  p e rfo rm e d  on A d u lt  fe m a le  g re e n  a n o le s  
m a in ta in e d  i n  in c u b a to r s  a t  3 0 ° .£  2°C an d  u n d e r  c o n t in u o u s  b r i g h t  
l i g h t .  An a b u n d a n t s u p p ly  o f  c r i c k e t s  an d  w a te r  w ere  p ro v id e d  
d a i l y .  I n  th e  f i r s t  e x p e r im e n t ,  l i z a r d s  w ere  d iv id e d  i n t o  2 
g ro u p s  r e c e iv in g  d a i l y  c o r t i c o s t e r o n e  i n j e c t i o n s  (2 /< g /g  body 
w e ig h t ) ;  one g ro u p  r e c e iv e d  th e  horm one a t  0900 an d  th e  o th e r  
r e c e iv e d  th e  horm one a t  2 1 0 0 . E ach  g ro u p  w as th e n  d iv id e d  i n t o  
3 su b g ro u p s  t h a t  r e c e iv e d  d a i l y  i n j e c t i o n s  o f  o v in e  FSH ( 2 /4 g /
g body w e ig h t)  a t  0 9 0 0 , 1300 , o r  1 700 . T h is  d e s ig n  c r e a te d  6 
g ro u p s  t h a t  r e c e iv e d  d a i l y  FSH i n j e c t i o n s  a t  0 ,  4 ,  8 ,  1 2 , 1 6 , o r  
20  h o u rs  a f t e r  d a i l y  i n j e c t i o n s  o r  c o r t i c o s t e r o n e .  D a ily  i n j e c -  
t i o n s  o f  c o r t i c o s t e r o n e  w ere  i n i t i a t e d  on J u ly  1 4 , 1971 , and  
c o n t in u e d  to  th e  end  o f  th e  e x p e r im e n t on J u l y  2 8 . D a ily  i n j e c ­
t i o n s  o f  FSH commenced on  J u l y  19 an d  c o n t in u e d  u n t i l  J u l y  28  a t  
w h ich  tim e  a l l  l i z a r d s  w ere  k i l l e d  and  t h e i r  o v a r i e s  and  o v i ­
d u c t s  w ere  d i s s e c t e d  o u t  an d  w e ig h e d .
The seco n d  e x p e r im e n t was d e s ig n e d  s i m i l a r l y  e x c e p t  t h a t  th e  
2 g ro u p s  r e c e iv in g  c o r t i c o s t e r o n e  i n j e c t i o n s  w ere e a c h  s u b d iv id e d  
i n t o  3 g ro u p s  t h a t  r e c e iv e d  d a i l y  i n j e c t i o n s  o f  LH (2 y u g /g  body 
w e ig h t)  a t  0 9 0 0 , 1300 , o r  1700 . D a ily  i n j e c t i o n s  o f  c o r t i c o s ­
te r o n e  w ere  begun  on May 1 9 , 1971 , and  d a i l y  i n j e c t i o n s  o f  LH on 
May 2 4 . The d a i l y  i n j e c t i o n s  c o n t in u e d  u n t i l  th e  end  o f  th e  e x ­
p e r im e n t  J u n e  1 a t  w hich  tim e  th e  l i z a r d s  w ere  k i l l e d  an d  th e  
o v a r i e s  and  o v id u c ts  w ere d i s s e c t e d  o u t  an d  w e ig h e d . I n  b o th  
e x p e r im e n ts ,  l i z a r d s  w ere  m a in ta in e d  u n d e r  e x p e r im e n ta l  c o n d i­
t i o n s  o f  l i g h t  an d  te m p e ra tu re  reg im en  f o r  a t  l e a s t  2 w eeks 
p r i o r  t o  th e  b e g in n in g  o f  horm one i n j e c t i o n s .
C o r t ic o s te ro n e /F S H  an d  C o r t ic o s te ro n e /L H  i n  M ale A n o lis
A d u lt  m ale  a n o le s  w ere u se d  i n  th e  2 fo l lo w in g  e x p e r im e n ts .  
One e x p e r im e n t i n v e s t i g a t e d  th e  te m p o ra l s y n e rg ism  o f  c o r t i c o s -  
te ro n e /F S H  an d  th e  o t h e r  i n v e s t i g a t e d  th e  te m p o ra l sy n e rg ism  o f  
c o r t i c o s te r o n e /L H .  The e x p e r im e n ta l  d e s ig n s  w ere  l i k e  th o s e  o f  
th e  2 e x p e r im e n ts  on th e  fem a le  l i z a r d s  m e n tio n e d  a b o v e . The 
l i z a r d s  i n  th e s e  2 e x p e r im e n ts  w ere  m a in ta in e d  u n d e r  e x p e rim e n ­
t a l  c o n d i t io n s  o f  l i g h t  and  te m p e ra tu re  re g im e n  f o r  a t  l e a s t  2 
w eeks p r i o r  t o  th e  b e g in n in g  o f  horm one tr e a tm e n t*  The i n j e c ­
t i o n  reg im en  was s i m i l a r  i n  b o th  o f  th e  e x p e r im e n ts ;  5 d ay s o f  
d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  p r i o r  to  th e  b e g in n in g  o f  
d a i l y  i n j e c t i o n s  o f  e i t h e r  FSH o r  LH and  th e n  d a i l y  i n j e c t i o n s  
o f  b o th  horm ones f o r  8 m ore d a y s .  The a n im a ls  w ere  k i l l e d  on 
th e  9 th  day  and  p a i r e d  t e s t e s  w e ig h ts  w ere d e te rm in e d .  T a b le s  
V I an d  V II  may be r e f e r r e d  to  f o r  f u r t h e r  in fo rm a t io n  c o n c e rn ­
in g  th e  e x p e r im e n ta l  r e g im e n s .
C o r t i c o s t e r o n e / P r o l a c t i n  an d  T h y r o x in /P r o la c t in  i n  M ale A n o lis  
Two e x p e r im e n ts  w ere p e rfo rm e d  to  i n v e s t i g a t e  th e  e f f e c t i v e ­
n e s s  o f  e i t h e r  c o r t i c o s t e r o n e  o r  th y r o x in  to  s y n c h ro n iz e  p a t ­
t e r n s  o f  g o n a d a l r e s p o n s e s  t o  i n j e c t i o n s  o f  p r o l a c t i n .  I n  th e  
f i r s t  e x p e r im e n t ,  l i z a r d s  w ere  m a in ta in e d  a s  i n  th e  e x p e r im e n ts  
im m e d ia te ly  above i n  S e c t io n  I I .  The l i z a r d s  w ere  d iv id e d  i n t o  
8 g ro u p s  4 o f  w h ich  r e c e iv e d  d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  
( 2 /< g /g  body w e ig h t)  a t  0 ,  6 ,  1 2 , o r  18 h o u rs  a f t e r  d a i l y  i n j e c ­
t i o n s  o f  c o r t i c o s t e r o n e  ( 2 g / g  body w e ig h t )  and  4 o f  w hich  r e ­
c e iv e d  d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  a t  0 ,  6 ,  1 2 , o r  18 h o u rs  
a f t e r  d a i l y  i n j e c t i o n s  o f  s a l i n e .  An a c c l im a t io n  p e r io d  o f  2 
w eeks p re c e d e d  th e  i n i t i a t i o n  o f  c o r t i c o s t e r o n e  o r  s a l i n e  i n j e c ­
t i o n s .  D a ily  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  o r  s a l i n e  w ere  a d ­
m in i s t e r e d  f o r  5 d a y s  p r i o r  to  th e  s t a r t  o f  d a i l y  i n j e c t i o n s  o f  
p r o l a c t i n .  D a ily  i n j e c t i o n s  o f  b o th  horm ones c o n t in u e d  f o r  8 
m ore d a y s .  The a n im a ls  w ere  k i l l e d  on  th e  9 th  day  and  p a i r e d  
t e s t e s  w e ig h ts  w ere  d e te rm in e d .  T a b le  V I I I  may be r e f e r r e d  to
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f o r  f u r t h e r  in f o r m a t io n  c o n c e rn in g  th e  e x p e r im e n ta l  re g im e n .
The seco n d  e x p e r im e n t in v o lv e d  m ale  a n o le s  m a in ta in e d  in  
s c re e n * c o v e re d  p l a s t i c  c a g e s  w i th  c o n t in u o u s  b r i g h t  l i g h t  a t  
30 j t  2 C . The l i z a r d s  r e c e iv e d  c r i c k e t s  and  w a te r  d a i l y .  The 
a n im a ls  w ere  d iv id e d  i n t o  4 g ro u p s  t h a t  r e c e iv e d  d a i l y  i n j e c -  
t i o n s  o f  p r o l a c t i n  ( l / < g / g  body w e ig h t )  a t  0 ,  6 ,  1 2 , o r  18 h o u rs  
a f t e r  i n j e c t i o n s  o f  th y r o x in  ( l / * g / g  body w e ig h t ) .  I n j e c t i o n s  
o f  th y r o x in  w ere  a d m in is te r e d  on O c to b e r  2 9 , 1969 th ro u g h  O c to ­
b e r  31  and  a g a in  on November 4 an d  7 .  D a ily  i n j e c t i o n s  o f  p ro ­
l a c t i n  commenced on November 2 an d  c o n t in u e d  u n t i l  th e  end  o f  
th e  e x p e r im e n t on November 8 a t  w h ich  tim e  a l l  th e  l i z a r d s  w ere 
k i l l e d  and  t h e i r  t e s t e s  w ere  d i s s e c t e d  o u t  and  w e ig h e d .
The d a ta  p r e s e n te d  in  t h i s  s e c t i o n  w ere  a n a ly z e d  by  u se  o f  
th e  l e a s t - s q u a r e s  a n a l y s i s  o f  v a r ia n c e  an d  o r th o g o n a l  c o m p a r iso n .
R e s u l t s
A . The T em poral S y n erg ism  o f  C o r t i c o s te r o n e  an d  P r o l a c t i n  on F a t  S to r a g e
1 . C o r t i c o s t e r o n e / P r o l a c t i n  i n  A n o lls  and  X a n tu s ia
D a ily  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  e n t r a in e d  s i m i l a r  c i r c a ­
d ia n  p a t t e r n s  o f  f a t t e n i n g  r e s p o n s e s  to  d a i l y  i n j e c t i o n s  o f  p ro ­
l a c t i n  i n  b o th  th e  g re e n  a n o le  (p < 0 .0 5 ) and  th e  g r a n i t e  n i g h t  
l i z a r d  ( p < 0 .0 5 ) .  In  th e  g re e n  a n o l e ,  i n j e c t i o n s  o f  p r o l a c t i n  
a d m in is te r e d  6 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  i n h i b i t e d  
f a t  body g ro w th  r e g a r d l e s s  o f  w h e th e r  th e  a d r e n a l  s t e r o i d  w as 
a d m in is te r e d  a t  0600 o r  1800 h o u r s ,  w h e reas  i n j e c t i o n s  o f  p ro ­
l a c t i n  a d m in is te r e d  18 to  24 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  
s t im u la t e d  f a t  body g ro w th  (F ig u re  4 an d  T a b le  I V ) .  H ow ever, in  
th e  g r a n i t e  n ig h t  l i z a r d ,  i n j e c t i o n s  o f  p r o l a c t i n  a d m in is te r e d  
4 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  s u p p re s s e d  l i p i d  c o n t e n t ,  
w h e re a s  i n j e c t i o n s  o f  p r o l a c t i n  a d m in is te r e d  12 h o u rs  l a t e r  i n ­
c r e a s e d  l i p i d  c o n te n t  (F ig u re  4 and  T a b le  IV ) .  T h u s , th e  tem­
p o r a l  s y n e rg ism  b e tw een  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  an d  p r o l a c ­
t i n  h a s  s i g n i f i c a n t  e f f e c t s  i n  th e  r e g u l a t i o n  o f  f a t  s to r a g e  in  
th e s e  2 g e n e ra  o f  l i z a r d s .
2 .  S a l i n e / P r o l a c t i n  i n  A n o lls
D a ily  i n j e c t i o n s  o f  s a l i n e  w ere  a b l e  to  s y n c h ro n iz e  c i r c a ­
d ia n  p a t t e r n s  o f  f a t t e n i n g  r e s p o n s e s  to  d a i l y  i n j e c t i o n s  o f  p ro ­
l a c t i n  i n , t h e  g re e n  a n o le  ( p < 0 . 0 1 ) .  F a t  S to ra g e  w as h i g h e s t  i n  
th e  g ro u p  r e c e iv in g  i n j e c t i o n s  o f  p r o l a c t i n  12 h o u rs  a f t e r  s a l i n e
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i n j e c t i o n s  an d  lo w e s t a t  18 h o u rs  a f t e r  s a l i n e  i n j e c t i o n s  (F ig u re  
4  and  T a b le  IV ) .  The r e s p o n s e  c u r v e s  f o r  l i z a r d s  t h a t  r e c e iv e d  
c o r t i c o s t e r o n e / p r o l a c t i n  t r e a tm e n t  an d  s a l i n e / p r o  l a c  t i n  trea t**  
m en t a r e  b o th  u n im o d a l. H ow ever, th e  tim e  o f  m axim al f a t  s t o r ­
a g e  i n  th e  2 t r e a tm e n ts  d i f f e r s  by  12 h o u rs  an d  th e  tim e  o f  
g r e a t e s t  i n h i b i t i o n  o f  f a t  s t o r a g e  a l s o  d i f f e r s  by  12 h o u rs  
(F ig u re  4 and  T a b le  I V ) .
B . T em poral S y n erg ism  o f  C o r t i c o s te r o n e  an d  a  Second Hormone on th e  
R e p ro d u c tiv e  System
1 . C o r tic o s te ro n e /F S H  an d  C o r t ic o s te r o n e /L H  i n  Fem ale A n o l is
The te m p o ra l sy n e rg ism  b e tw ee n  c o r t i c o s t e r o n e  an d  v a r io u s  
horm ones a l s o  h a s  im p o r ta n t  e f f e c t s  o n  th e  r e p r o d u c t iv e  sy s te m  
o f  th e  g re e n  a n o l e .  S im i la r  c i r c a d i a n  p a t t e r n s  o f  g o n a d a l r e ­
sp o n se s  t o  d a i l y  i n j e c t i o n s  o f  FSH o r  LH i n  fe m a le  a n o le s  w ere  
s y n c h ro n iz e d  by d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  ( p < 0 . 0 1 ) .  
I n j e c t i o n s  o f  e i t h e r  o f  th e  2 g o n a d o tro p ic  h o rm o n es , FSH o r  LH,
8 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  h ad  no n o t i c e a b l e  e f f e c t  
on  o v a ry  w e ig h ts  when com pared t o  th e  u n t r e a t e d  f i n a l  c o n t r o l s  
(F ig u re  5 and  T a b le  V and  T a b le  V I ) .  H ow ever, i n j e c t i o n s  o f  FSH 
o r  LH 24 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  c a u s e d  in c r e a s e s  
i n  o v a ry  w e ig h ts  2 t im e s  o v e r  th o s e  o f  th e  u n t r e a t e d  c o n t r o l s .
The c i r c a d i a n  r e s p o n s e  p a t t e r n s  o f  o v id u c a l  w e ig h ts  l i k e  
th o s e  o f  th e  o v a ry  w e ig h ts  fo l lo w e d  a  q u a d r a t i c  c u rv e  ( p < 0 . 0 1 ) .  
M axim al o v id u c a l  w e ig h ts  w ere  o b ta in e d  i n  th o s e  g ro u p s  r e c e iv in g  
e i t h e r  FSH o r  LH 24 h o u rs  a f t e r  th e  a d m i n i s t r a t i o n  o f  c o r t i c o -
s t e r o n e ,  w h i le  th e  tim e  o f  m in im a l r e s p o n s e  t o  g o n a d o t ro p ic  h o r ­
mone i n j e c t i o n s  v a r i e d  d e p e n d in g  on  th e  horm one, 8 h o u rs  a f t e r  
c o r t i c o s t e r o n e  t r e a tm e n t  f o r  l i z a r d s  t h a t  r e c e iv e d  LH and  16 
h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  f o r  th o s e  l i z a r d s  t h a t  r e ­
c e iv e d  FSH ( F ig u r e  5 a n d  T a b le  V and  T a b le  V I ) .
C o r t i c o s te r o n e  and  T h y ro x in  a s  S y n c h ro n iz e r s  i n  M ale A n o lis
The t e s t e s  w e ig h ts  o f  m ale  a n o le s  w ere  a l s o  s i g n i f i c a n t l y  a l ­
t e r e d  by  te m p o ra l sy n e rg ism s  b e tw een  2 h o rm o n es. D a i ly  i n j e c ­
t i o n s  o f  p r o l a c t i n  g iv e n  a t  4 d i f f e r e n t  t im e s  o f  d ay  w i th  r e s ­
p e c t  to  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  e l i c i t e d  a  b im o d a l 
p a t t e r n  o f  t e s t e s  w e ig h ts  ( p < 0 .0 1 )  ( F ig u re  6 an d  T a b le  IX ) ,  
w h e re a s  d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  a d m in is te r e d  a t  4  d i f f e r ­
e n t  t im e s  o f  d ay  w i th  r e s p e c t  t o  d a i l y  i n j e c t i o n s  o f  th y r o x in  o r  
s a l i n e  e l i c i t e d  a  u n im o d a l p a t t e r n  o f  t e s t e s  w e ig h ts  ( p < 0 .0 5  
and  p<  0 .0 1 ,  r e s p e c t i v e l y )  (F ig u re  6 and  T a b le  IX an d  T a b le  X ) .
P r o l a c t i n  i n j e c t i o n s  a d m in is te r e d  a t  6 o r  18 h o u rs  a f t e r  c o r ­
t i c o s t e r o n e  t r e a tm e n t  in c r e a s e d  t e s t e s  w e ig h t s ,  how ever p r o l a c ­
t i n  a d m in is te r e d  a t  12 o r  24 h o u rs  a f t e r  c o r t i c o s t e r o n e  t r e a tm e n t  
had  no e f f e c t  on t e s t e s  w e ig h ts  when com pared w ith  th e  f i n a l  co n ­
t r o l s  (F ig u re  6 an d  T a b le  I X ) .  A s t im u la t o r y  e f f e c t  on t e s t e s  
w e ig h ts  i n  g ro u p s  o f  l i z a r d s  r e c e iv in g  d a i l y  i n j e c t i o n s  o f  s a l ­
i n e / p r o l a c t i n  o c c u r r e d  i n  th o s e  l i z a r d s  r e c e iv in g  p r o l a c t i n  18 
h o u rs  a f t e r  s a l i n e ,  w h e reas  a n  i n h i b i t o r y  e f f e c t  o c c u r r e d  i n  
th o s e  r e c e iv in g  p r o l a c t i n  12 h o u rs  a f t e r  s a l i n e  ( F ig u re  6 and  
T a b le  IX ) .
In  th e  seco n d  e x p e r im e n t ,  t e s t e s  w e ig h ts  w ere  h ig h e s t  in
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th o s e  l i z a r d s  t h a t  r e c e iv e d  i n j e c t i o n s  o f  p r o l a c t i n  a t  12 o r  18 
h o u rs  a f t e r  t r e a tm e n t  w i th  th y r o x in  an d  lo w e s t  i n  th o s e  l i z a r d s  
t h a t  r e c e iv e d  i n j e c t i o n s  o f  p r o l a c t i n  24 h o u rs  a f t e r  th y ro x in  
tr e a tm e n t*  N on-horm one i n j e c t e d  c o n t r o l s  w ere n o t  in c lu d e d  i n  
t h i s  e x p e r im e n t .  ( F ig u r e  6 an d  T a b le  X ) .
B ecau se  o f  l a r g e  in t r a g r o u p  v a r i a t i o n s ,  th e  p a t t e r n s  o f  t e s ­
t e s  w e ig h t r e s p o n s e s  t o  c o r t i c o s t e r o n e  an d  e i t h e r  FSH o r  LH 
c o u ld  n o t  b e  v e r i f i e d  s t a t i s t i c a l l y ,  w h ich  p r e c lu d e s  any  ju d g ­
m ent t h a t  th e s e  r e s p o n s e  p a t t e r n s  d i f f e r  from  t h a t  o b ta in e d  w ith  
c o r t i c o s t e r o n e / p r o l a c t i n  o r  t h y r o x i n / p r o l a c t i n  (T a b le s  V II  and  
V I I I ) .
D is c u s s io n
A* The E f f e c t s  o f  a  T em p o ra l S y n erg ism  o f  C o r t i c o s te r o n e  and  P r o l a c t i n  
on F a t  S to ra g e
The te m p o ra l r e l a t i o n s h i p  b e tw een  c o r t i c o s t e r o n e  and  p r o l a c t i n  
i s  o f  c o n s id e r a b le  im p o r ta n c e  i n  th e  r e g u l a t i o n  o f  f a t  s to r a g e  i n  
b o th  th e  g r e e n  a n o le  an d  th e  g r a n i t e  n ig h t  l i z a r d .  W hile i n j e c t i o n s  
o f  c o r t i c o s t e r o n e  e n t r a in e d  c i r c a d i a n  rh y th m s o f  s e n s i t i v i t y  i n  b o th  
l i z a r d s ,  th e  p h a se  a n g le s  o f  th e  r e s p o n s e  rhy thm s d i f f e r e d  be tw een  
th e  2 s p e c i e s .  Maximum s t i m u l a t i o n  o f  f a t  s to r a g e  o c c u r re d  16 h o u rs  
a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  i n  th e  g r a n i t e  n ig h t  l i z a r d  and  
24 h o u rs  a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  i n  th e  g re e n  a n o l e .  A 
p o s s i b l e  e x p la n a t io n  f o r  th e s e  d i f f e r e n c e s  may be r e l a t e d  t o  th e  a c ­
t i v i t y  p a t t e r n s  o f  th e s e  a n im a ls .  The g r a n i t e  n ig h t  l i z a r d  i s  a  
n o c t u r n a l l y  a c t i v e  l i z a r d ,  w h ile  th e  g r e e n  a n o le  i s  d i u r n a l .  The 
e n v iro n m e n ta l  s t im u lu s  t h a t  s y n c h ro n iz e s  endogenous c i r c a d i a n  rhy thm s 
may v a ry  i n  th e  2 g e n e ra  o f  l i z a r d s ,  i . e . ,  o n s e t  o f  th e  p h o to p e r io d  
f o r  one an d  th e  t e r m in a t io n  o f  th e  p h o to p e r io d  f o r  th e  o th e r  o r  r i s ­
in g  te m p e ra tu r e s  f o r  one an d  f a l l i n g  te m p e ra tu r e s  f o r  th e  o t h e r .
T hese  e n v iro n m e n ta l  s t i m u l i  may th e n  s y n c h ro n iz e  endogenous c i r c a ­
d ia n  f l u c t u a t i o n s  o f  c o r t i c o s t e r o n e  w h ich  w ould  s e t  up e i t h e r  in h i b ­
i t o r y  o r  s t im u la t o r y  te m p o ra l  sy n e rg is m s  w ith  endogenous p r o l a c t i n .
W hile  i n j e c t i o n s  o f  s a l i n e  w ere  a b l e  t o  s y n c h ro n iz e  a  c i r c a d i a n  
p a t t e r n  o f  f a t t e n i n g  r e s p o n s e s  to  i n j e c t i o n s  o f  p r o l a c t i n  i n  th e  
g r e e n  a n o l e ,  th e  r e s p o n s e  p a t t e r n  d i f f e r e d  from  th e  re s p o n s e  p a t t e r n
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e n t r a in e d  by  c o r t i c o s t e r o n e .  As w as p ro p o se d  e a r l i e r  ( S e c t io n  1 ) ,  
t h e  d i s tu r b a n c e  o f  l i z a r d s  ( i n j e c t i o n  o f  s a l i n e )  may p ro d u c e  i t s  e f -  
f e e t s  by  t r i g g e r i n g  a  r e l e a s e  o f  en dogenous c o r t i c o s t e r o n e ,  e i t h e r  
im m e d ia te ly  o r  a t  some s p e c i f i c  tim e  a f t e r  d i s t u r b a n c e .  H ow ever, 
th e  d i s tu r b a n c e  re s p o n s e  i s  c l e a r l y  and  d i s t i n c t l y  o v e r r id d e n  by  th e  
i n j e c t i o n  o f  ex ogenous c o r t i c o s t e r o n e  i n  th e  g r e e n  a n o l e .  S t i l l  
a n o th e r  e x p la n a t io n  f o r  th e  s a l i n e / p r o l a c t i n  r e s u l t s  c o u ld  b e  t h a t  
th e  ex o g en o u s p r o l a c t i n  was i n t e r a c t i n g  w i th  endogenous c i r c a d i a n  
rh y th m s o f  c o r t i c o s t e r o n e .  Even th o u g h  c o n t in u o u s  l i g h t  te n d s  to  
dampen c i r c a d i a n  rh y th m s and  f o r  t h a t  r e a s o n  was em ployed to  d e -  
c r e a s e  te m p o ra l i n t e r f e r e n c e  from  en dogenous s y s te m s ,  th e r e  seem s to  
be  some e v id e n c e  t h a t  some o f  th e s e  rhy th m s p e r s i s t e d .  I n  th e  ex* 
p e r im e n t w i th  c o r t i c o s t e r o n e / p r o l a c t i n  t r e a tm e n t  o f  th e  a n o le  (T a b le  
IV ) ,  th e  f a t  b o d ie s  w ere  h e a v ie r  i n  th e  g ro u p s  r e c e iv in g  c o r t i c o ­
s t e r o n e  a t  1800 th a n  a t  0 6 0 0 . I t  a p p e a r s  t h a t  d a i l y  rhy th m s o f  en ­
dogenous p r o l a c t i n  w ere  i n  sy n ch ro n y  among th e  e x p e r im e n ta l  a n im a ls ,  
an d  t h a t  th e  t im e  o f  i n j e c t i o n  o f  th e  a d r e n a l  s t e r o i d  w i th  r e s p e c t  
to  th e  r e l e a s e  o f  endo g en o u s p r o l a c t i n  was more f a v o r a b le  f o r  f a t ­
te n in g  a t  1800 th a n  i t  was a t  0 6 0 0 .
The r o l e  o f  d a i l y  rhy thm s o f  p r o l a c t i n  an d  c o r t i c o s t e r o n e  i n  th e  
c o n t r o l  o f  s e a s o n a l  l e v e l s  o f  f a t  s t o r e s  h a s  b een  s tu d ie d  m ost e x ­
t e n s i v e l y  i n  th e  w h i t e - t h r o a t e d  s p a r ro w , Z o n o t r ic h ia  q l b i f o l l l s  
(M eie r an d  D a v is ,  1967; M e ie r ,  B u rn s , an d  D u sse a u , 1969; D u sseau  an d  
M e ie r ,  1 9 7 1 ) . F o r e a c h  o f  th e  4  s e a s o n s  when th e  b i r d s  w ere  i n  4 
d i s t i n c t  p h y s io lo g i c a l  c o n d i t i o n s ,  th e r e  was a . s p e c i f i c  rhy thm  o f  
p la sm a a d r e n a l  s t e r o i d s  h a v in g  i n d i v i d u a l  p h a se  a n g le s  w ith  r e s p e c t  
to  th e  p h o to p e r io d .  D u rin g  e a c h  o f  th e  4  s e a s o n s  t h e r e  was a l s o  a
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s p e c i f i c  rhy th m  o f  p r o l a c t i n  r e l e a s e  from  th e  p i t u i t a r y .  The tempo­
r a l  sy n e rg ism  b e tw een  th e s e  endo g en o u s rh y th m s v a r i e s  from  s e a s o n  to  
s e a s o n .  I n j e c t i o n s  o f  ex o g en o u s  c o r t i c o s t e r o n e  an d  p r o l a c t i n  a d m in i­
s t e r e d  i n  te m p o ra l s y n e rg is m s  t h a t  m im ic th e  en dogenous o s c i l l a t i o n s  
d u r in g  th e  4 s e a s o n s  t o  sp a r ro w s  m a in ta in e d  on c o n tin u o u s  b r i g h t  
l i g h t  e l i c i t e d  p h y s io lo g i c a l  c o n d i t io n s  l i k e  th o s e  o f  f e r a l  b i r d s  a t  
e a c h  o f  th e  4  s e a s o n s  (M e ie r  an d  M a r t in ,  1971; M e ie r ,  1 9 7 2 ) .
The g re e n  a n o le  a l s o  e x p e r ie n c e s  s e a s o n a l  c y c l e s  o f  f a t  s t o r e s  
(D e s s a u e r ,  1 9 5 5 a ,b )  an d  d a i l y  rh y th m s o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  
t h a t  v a ry  from  se a s o n  to  s e a s o n  ( S e c t io n  I I I  o f  t h i s  p a p e r ) .  A l­
th o u g h  th e r e  i s  no p r e s e n t  in f o r m a t io n  a b o u t  th e  c i r c a d i a n  r e l e a s e  
o f  p r o l a c t i n  from  th e  p i t u i t a r y  o f  th e  a n o l e ,  i t  a p p e a r s  t h a t  a  r e g u ­
l a t o r y  m echanism  o f  te m p o ra l  sy n e rg ism s  b e tw ee n  d a i l y  rhy th m s o f  c o r ­
t i c o s t e r o n e  an d  p r o l a c t i n  m ig h t a l s o  c o n t r o l  s e a s o n a l  p h y s io lo g ic a l  
and  d e v e lo p m e n ta l c h a n g e s  i n  th e  g r e e n  a n o l e .
B . T em poral S y n erg ism  o f  C o r t i c o s te r o n e  and  a  Second Hormone on th e  Re­
p r o d u c t iv e  S y stem .
T em poral s y n e rg ism s  in v o lv in g  c o r t i c o s t e r o n e  n o t  o n ly  c a u se  
c h a n g e s  i n  f a t  s t o r e s  i n  th e  g re e n  a n o l e ,  b u t  th e y  a l s o  a f f e c t  th e  
r e p r o d u c t iv e  sy s te m  a s  w e l l .  C o r t ic o s te ro n e /F S H  and  c o r t i c o s t e r o n e . /  
LH t r e a tm e n t  e l i c i t e d  s i m i l a r  c i r c a d i a n  p a t t e r n s  o f  o v a ry  w e ig h t r e ­
s p o n s e s .  M axim al s t i m u l a t i o n  o f th e  o v a r y ,  a n  in c r e a s e  o f  a p p r o x i­
m a te ly  100% o v e r  c o n t r o l s ,  o c c u r r e d  when i n j e c t i o n s  o f  e i t h e r  FSH o r  
LH w ere  a d m in is te r e d  24 h o u rs  a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e ,  
w h e re a s  e s s e n t i a l l y  no  i n c r e a s e  i n  o v a ry  w e ig h ts  com pared to  c o n t r o l s
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w as o b s e rv e d  i n  g ro u p s  o f  l i z a r d s  r e c e iv in g  i n j e c t i o n s  o f  e i t h e r  FSH 
o r  LH 8 h o u rs  a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e .
C h em ica l an d  b i o l o g i c a l  s t u d i e s  o f  th e  a c t i o n  o f  mammalian gonado­
t r o p i n s  s u g g e s t  t h a t  i n  r e p t i l e s  horm ones w hich  have  F S H *like  a c t i v i *  
t i e s  i n  mammals a r e  a b l e  to  s t im u la t e  g o n a d a l d e v e lo p m e n t, o v u l a t i o n ,  
an d  s t e r o i d  b io s y n th e s i s  u n d e r  c e r t a i n  c o n d i t io n s  ( f o r  re v ie w  s e e ,  
C a l l a r d ,  C han , an d  P o t t s ,  1 9 7 2 ) . Evans (1 9 3 5 ) o b se rv e d  t h a t  e x t r a c t s  
o f  m ammalian p i t u i t a r i e s  e l i c i t e d  m arked d ev e lo p m en t o f  th e  o v a ry  o f  
th e  g re e n  a n o l e .  More r e c e n t  s t u d i e s  by L ic h t  (1970) h av e  in d i c a t e d  
t h a t  i n j e c t i o n s  o f  p u r i f i e d  mammalian FSH c a n  s t im u la t e  o v a ry  and  
o v id u c a l  d e v e lo p m e n t. S tu d ie s  u s in g  mammalian LH have i n d i c a t e d  t h a t  
t h i s  horm one c a n  a l s o  s t im u la t e  o v a ry  and  o v id u c a l  d ev e lo p m en t b u t  
i s  much l e s s  p o t e n t  th a n  mammalian FSH ( L ic h t  and  S t o c k e l l - H a r t r e e , 
1 9 7 1 ) . On th e  o th e r  h a n d , a n o th e r  s tu d y  h a s  in d i c a te d  t h a t  i n j e c -  
t i o n s  o f  mammalian FSH i n  d o se  l e v e l s  co m p arab le  t o  th o s e  ad m in i*  
s t e r e d  i n  th e  p r e s e n t  i n v e s t i g a t i o n  had no e f f e c t  on o v a ry  w e ig h t i n  
th e  g re e n  a n o le  ( J o n e s ,  R o th , G e r r a r d ,  and  K ie ly ,  1 9 7 3 ) . J o n e s  and  
c o w o rk e rs  a t t r i b u t e d  t h i s  re s p o n s e  to  a  te m p e ra tu re  e f f e c t  w h ich  p r e -  
v e n te d  th e  o v a r i e s  from  re s p o n d in g  to  th e  ex ogenous FSH.
T h e re  i s  s t i l l  a  g r e a t  d e a l  o f  c o n fu s io n  a b o u t th e  r e g u l a t i o n  o f  
s e a s o n a l  c y c le s  o f  o v a r ia n  d ev e lo p m en t i n  l i z a r d s .  P a r t  o f  t h i s  con* 
f u s io n  i s  due t o  th e  f a c t  t h a t  m ost o f  th e  i n v e s t i g a t o r s  do n o t  con* 
s i d e r  th e  im p o r ta n c e  o f  a  c i r c a d i a n  p a t t e r n  o f  s e n s i t i v i t y  to  exo* 
g en o u s g o n a d o t ro p in s .  F o r  i n s t a n c e ,  th e  la c k  o f  a  re s p o n s e  to  FSH 
a s  r e p o r te d  by J o n e s  an d  co w o rk ers  (1 9 7 3 ) may have  o c c u r r e d  a s  a  re *  
s u i t  o f  th e  tim e  o f  d ay  when th e  i n j e c t i o n s  w ere  g iv e n .  The o v a r ia n  
r e s p o n s e  i n  th e  p r e s e n t  s tu d y  (0% to  100% in c r e a s e )  d e p e n d in g  on th e
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tim e  o f  i n j e c t i o n  a g a in  p o in t s  o u t  th e  im p o r ta n c e  o f  c i r c a d i a n  s y s -  
terns i n  p h y s io lo g i c a l  c o n d i t io n s *
A lth o u g h  c o r t ic o s te r o n e /F S H  an d  c o r t i c o s te r o n e /L H  t r e a tm e n t  re­
sulted i n  s i m i l a r  r e s p o n s e  p a t t e r n s  i n  th e  m ale  a n o l e ,  th e s e  p a t t e r n s  
c o u ld  n o t  b e  v e r i f i e d  s t a t i s t i c a l l y .  B e fo re  a n y  ju d g m en t i s  made 
a b o u t  th e  e f f e c t i v e n e s s  o f  su ch  te m p o ra l s y n e rg ism s  i n  m a le  a n o l e s ,  
t h i s  s tu d y  sh o u ld  be r e p e a te d  u s in g  l i z a r d s  t h a t  a r e  n o t  a t  th e  peak  
o f  t h e i r  r e p r o d u c t iv e  c y c l e s .
C o r t i c o s t e r o n e / p r o l a c t i n  an d  t h y r o x i n / p r o l a c t i n  t r e a tm e n t  b o th  
e l i c i t e d  s i g n i f i c a n t  r e s p o n s e  p a t t e r n s  o f  t e s t i c u l a r  d ev e lo p m en t i n  
th e  g re e n  a n o l e .  T em poral s y n e rg ism s  o f  c o r t i c o s t e r o n e  an d  p r o la c ­
t i n  r e s u l t e d  i n  a  b im o d a l rhy thm  o f  t e s t e s  w e ig h t s ,  w h e re a s  t h y r o x i n /  
p r o l a c t i n  o r  s a l i n e / p r o l a c t i n  t r e a tm e n t  y ie ld e d  a  u n im o d a l rh y th m .
P r o l a c t i n  h a s  a n  a n t ig o n a d a l  e f f e c t  i n  a  v a r i e t y  o f  v e r t e b r a t e s .  
P r o l a c t i n 's  a n t ig o n a d a l  e f f e c t  h a s  b een  d e m o n s tra te d  i n  a n  a m p h ib ia n  
(M azz i, V e l la n o ,  an d  T o sc a n o , 1967) and  i n  fem a le  l i z a r d s ,  D ip so sa u -  
r u s  d o r s a l i s  an d  S e e lo p o ru s  cv an o een v s  ( C a l l a r d  an d  Z e i g l e r ,  1970; 
C a l l a r d  e t  a l « ,  1 9 7 2 ) . H ow ever, th e  a n t ig o n a d a l  e f f e c t  o f  p r o l a c t i n  
h a s  b e e n  m ost e x t e n s i v e ly  s tu d ie d  i n  b i r d s  ( d a ta  an d  r e v ie w , M e ie r ,  
1 9 6 9 ) . T em poral v a r i a t i o n s  i n  g o n a d a l r e s p o n s e s  to  d a i l y  i n j e c t i o n s  
o f  p r o l a c t i n  o c c u r re d  i n  m ale  g re e n  a n o le s  m a in ta in e d  on a  p h o to ­
p e r io d  o r  th e  th e rm o p e r io d  ( S e c t io n  I  o f  t h i s  p a p e r )  a s  w e l l  a s  th e  
p r e s e n t  i n v e s t i g a t i o n s .  T em pora l v a r i a t i o n s  i n  g o n a d a l r e s p o n s e s  
m ig h t a c c o u n t  f o r  p r e v io u s  la c k  o f  p r o l a c t i n  e f f e c t  on t e s t e s  i n  th e  
g re e n  a n o le  ( L ic h t  an d  J o n e s ,  1 9 6 7 ) .
In  a n  e a r l i e r  s tu d y  (M e ie r ,  1 9 7 0 ) , i n j e c t i o n s  o f  th y r o x in  p h ased  
c i r c a d i a n  rhy th m s o f  f a t t e n i n g  r e s p o n s e s  to  p r o l a c t i n  i n  th e  f r e s h
w a te r  k i 1 1 1 f i s h ,  F u n d u lu s  c h r v a o tu s .  The p r e s e n t  s tu d y  h a s  demon* 
s t r a t e d  t h a t  i n j e c t i o n s  o f  th y r o x in  may p h a se  c i r c a d i a n  o s c i l l a t i o n s  
o f  t i s s u e  s e n s i t i v i t y  to  p r o l a c t i n .  I t  h a s  b e e n  s u g g e s te d  t h a t  thy*  
r o x in  p h a s e s  th e s e  c i r c a d i a n  rh y th m s by p h a s in g  th e  i n t e r r e n a l  sy s te m  
(M e ie r ,  T ro b e c , J o s e p h ,  and  J o h n ,  1 9 7 1 ) .
The e f f e c t s  o f  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  on th e  r e p r o d u c t iv e  
sy s te m  o f  th e  g re e n  a n o le  a r e  d r a m a tic  and  co m p lex . C i r c a d ia n  os* 
c i l l a t i o n s  o f  p lasm a l e v e l s  o f  c o r t i c o s t e r o n e  have th e  p o t e n t i a l  to  
o r g a n iz e  and  r e g u l a t e  th e  r e p r o d u c t iv e  c y c le  i n  th e  l i z a r d  by tern* 
p o r a l l y  s y n e r g iz in g  w i th  a  v a r i e t y  o f  o th e r  h o rm o n es .
T a b le  IV . T em poral S y n erg ism s o f  C o r t i c o s t e r o n e / P r o l a c t i n  o r  S a l i n e / P r o l a c t i n
i n  th e  R e g u la t io n  o f  F a t  S to ra g e  i n  L iz a r d s
A nim al C o r t i c o s te r o n e  o r  S a l in e  R esp o n ses  to  P r o l a c t i n
I n j e c t i o n  Time (H ours A f t e r  C o r t i c o s te r o n e  o r  S a l in e )
Time Mean -  S .E . Time ll£.aJL-L. iM i f
Ad&Im  £aj3L U nsn& isa C o r t i c o s te r o n e
0600 0 2 .0 6  ± 0 .1 4 (7 ) 12 1 .5 4  ± 0 .1 8 (7 )
6 1 .3 0 ±  0 .1 0 (6 ) 18 2 .2 0  ± 0 .3 4 (7 )
1800 0 2 .6 2  i r  0 .4 6 (7 ) 12 2 .4 6  * 0 .2 2 (7 )
6 1 .5 2 ±  0 .1 8 (5 ) 18 2 .0 1  * 0 .2 0 (7 )
X a n tu s ia  henahaw ib C o r t i c o s te r o n e
0600 0 7 . 8 0 ±  2 .0 3 (5 ) 12 7 .1 7  ± 1 .6 8 (6 )
4 8 .1 7  ±  1 .5 7 (6 ) 16 1 3 .3 3  + 1 .5 9 (6 )
8 1 0 .5 4  ± 1 .2 5 (7 ) 20 8 .8 0  ± 1 .19 (6 )
1800 0 9 .5 1 ±  2 .5 0 (7 ) 12 7 .8 5  ± 0 .9 5 (6 )
4 6 .0 3  ±  1 .13 (6 ) 16 11 .27  £ 1 .0 0 (7 )
8 4 .4 6  — 0 .5 4 (7 ) 20 9 .1 6  ± 0 .9 7 (7 )
Q
A n o lis  c a r o l i n e n s i s 8a l i n e
2400 0 2 .7 5  £  0 .2 4 (1 0 ) 12 3 .6 3  ± 0 .2 6 (1 0 )
6 3 .2 4  £  0 .1 9 (1 2 ) 18 2 .4 9  £ 0 .2 6 (1 0 )
a  The f a t t e n i n g  re s p o n s e  to  p r o l a c t i n  i n j e c t i o n s  i s  m e asu re d  i n  A . c a r o l i n e n s i s  by th e  w e ig h t o f  f a t  b o d ie s
a s  % w e t body w e ig h t t th e  S ta n d a rd  E r r o r .  I n i t i a l  c o n t r o l s  — 0 .8 7  ±  0.23% w e t body w e ig h t .  F in a l  con**
t r o l s  =  1 .7 0  £  0.23% w e t body w e ig h t .  The re s p o n s e  p a t t e r n  f o r  t h i s  s tu d y  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  
a t  p < 0 . 0 5 .
b The f a t t e n i n g  re s p o n s e  to  p r o l a c t i n  i n j e c t i o n s  i s  m e asu re d  i n  X. henshaw i by th e  body f a t  c o n te n t  a s  % d ry  
body w e ig h t ±  th e  S ta n d a rd  E r r o r .  I n i t i a l  c o n tro ls = 6 .3 0 * U .3 %  d ry  body w e ig h t .  F in a l  c o n t r o l s  — 9 .8 ± 1 #22 
d ry  body w e ig h t .  The re s p o n s e  p a t t e r n  f o r  t h i s  s tu d y  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p < 0 . 0 5 .  
c The f a t t e n i n g  re s p o n s e  to  p r o l a c t i n  i n j e c t i o n s  i s  m easu red  i n  A . c a r o l i n e n s i s  by th e  w e ig h t o f  f a t  b o d ie s
a s  % w e t body w e ig h t !  th e  S ta n d a rd  E r r o r .  The re sp o n se  p a t t e r n  i n  t h i s  s tu d y  i s  s t a t i s t i c a l l y  s i g n i f i c a n t
a t  p < 0 . 0 1 .
^  The number o f  l i z a r d s  sam pled  to  o b ta in  th e  m ean.
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T a b le  V .
The E ffe c ts  o f  the Temporal Synergism o f  Corticosterone/FSH  on
the Ovary and Oviducal H eights o f  the L izard, A nolis c a r o lin e n s is .
FSH I n j e c t i o n s F a i r e d  O vary P a i r e d  O v id u c a l
(H ours a f t e r  C o r t i c o s te r o n e ) H e ig h ts  (mg) H e ig h ts (mg)
I n i t i a l  C o n t r o l s a 9 0 .4  £  2 2 .3 ° ( 7 ) d 3 4 .4  t  4 .1 ° (7 ) '
F i n a l  C ontrols** 9 6 .9  ±  2 2 .2 (9 ) 3 2 .1  ± 3 .6 (9 )
0e 1 9 5 .9  £  3 7 .6 (6 ) 4 4 .7  £  2 .6 (6 )
4 1 4 8 .4  £  4 5 .4 (8 ) 4 2 .1  £  3 .5 (8 )
8 9 5 .0  ±  2 1 .9 (9 ) 4 0 .7  ± 2 .6 (9 )
12 1 2 3 .6  ±  2 4 .9 (6 ) 4 1 .0  ±  3 .6 (6 )
16 1 1 5 .7  ±  2 7 .5 (9 ) 3 0 .9  ±  3 .6 (9 )
20 1 3 0 .0  £  3 3 .4 (8 ) 3 8 .2  £  3 .8 (8 )
The l i z a r d s  i n  t h i s  e x p e r im e n t w ere  a c c l im a te d  to  th e  e x p e r im e n ta l  
reg im en  o f  l i g h t  and  te m p e ra tu r e  f o r  2 w eeks p r i o r  t o  th e  b e g in n in g  
o f  c o r t i c o s t e r o n e  t r e a tm e n t ,  w h ich  b eg an  on J u ly  14 , 1971* On t h a t  
day  one g ro u p  o f  l i z a r d s  was k i l l e d  and  th e  w e ig h ts  o f  p a i r e d  o v a r ie s  
an d  o v id u c ts  w ere m e a su re d . T h is  g ro u p  was th e  i n i t i a l  c o n t r o l .
k A n o th e r  g ro u p  was m a in ta in e d  u n d e r  a c c l im a t i o n  c o n d i t io n s  from  J u ly  1 
to  th e  end o f  th e  e x p e r im e n t on J u l y  2 8 ,  1971 , and  r e c e iv e d  no h o r ­
mone t r e a tm e n t .  T h is  g ro u p  was k i l l e d  on th e  l a s t  day  o f  th e  e x p e r i ­
m ent and  th e  w e ig h ts  o f  p a i r e d  o v a r i e s  and  o v id u c ts  w ere m e a su re d .
T h is  g ro u p  w as th e  f i n a l  c o n t r o l .
c Mean it  th e  S ta n d a rd  E r r o r .
^ Number o f  l i z a r d s  sam pled  to  o b t a in  th e  M ean.
e  The p a t t e r n s  o f  o v a ry  an d  o v id u c a l  w e ig h t r e s p o n s e s  to  c o r t i c o s t e r o n e /  
FSH t r e a tm e n t  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p < 0 . 0 1 .
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Table VI.
The E ffe c ts  o f the Temporal Synergism o f  Corticosterone/LH  on
the Ovary and Oviducal H eights o f  the L izard, A n olis  c a r o lin e n s is .
LH I n j e c t i o n s P a i r e d  O vary P a i r e d  O v id u c a l
IUVUI.0 Q i t C i  VVI.V4WyObCiVII6l
I n i t i a l  C o n t r o l s 8 8 9 .8  ± 1 8 . l c ( 8 ) d 2 7 .4  ± 5 .0 C (8 )
F i n a l  C ontro ls** 1 0 4 .5  ± 2 3 .9 (9 ) 3 3 .8  i 4 .7 ( 8 )
0e 2 1 8 .6  ± 2 4 .3 (9 ) 4 5 .6  ± 2 .9 (1 0 )
4 1 4 3 .3  ± 4 8 .0 (1 0 ) 4 0 .1  + 3 .6 (1 0 )
8 1 1 8 .8  t 2 4 .2 (1 0 ) 3 4 .4  ± 3 .9 (1 0 )
12 1 4 4 .7  t 2 1 .8 (9 ) 3 6 .7  ± 3 .8 (9 )
16 1 8 6 .0  t 3 8 .7 (1 0 ) 3 7 .5  t 2 .9 (1 0 )
20 1 6 9 .4  ± 2 7 .5 (1 0 ) 4 1 .7  + 2 .7 (1 0 )
LH I n j e c t i o n s  
/H o u rs  a f t e r  S a l i n e )
12 1 0 3 .6  + 2 6 .2 (1 0 ) 3 3 .6  t 2 .8 (1 0 )
16 1 0 9 .6  2 2 9 .9 (1 0 ) 3 6 .2  ± 2 .9 (9 )
20 10 7 .9  ± 2 3 .9 (9 ) 3 8 .0  t 2 .5 (9 )
S a l in e  I n j e c t i o n s  
/H o u rs  a f t e r  C o r t i c o s te r o n e )
12 6 1 .2  t 1 7 .6 (9 ) 2 6 .7  2 4 .0 (9 )
16 7 1 .8  t 18 .4 (9 ) 3 0 .3  ± 3 .8 (9 )
20 1 1 7 .5  t 2 7 .9 (8 ) 2 5 .7  + 3 .5 (8 )
a  The l i z a r d s  i n  t h i s  e x p e r im e n t w ere  a c c l im a te d  to  th e  e x p e r im e n ta l  
reg im en  o f  l i g h t  an d  te m p e ra tu re  f o r  2 w eeks p r i o r  t o  th e  b e g in n in g  o f  
c o r t i c o s t e r o n e  t r e a tm e n t ,  w h ich  beg an  on May 1 9 , 1971 . On t h a t  day  
one g ro u p  o f  l i z a r d s  was k i l l e d  and  th e  w e ig h ts  o f  p a i r e d  o v a r i e s  and  
o v id u c ts  w ere  m e a su re d . T h is  g ro u p  w as th e  i n i t i a l  c o n t r o l .
b A n o th e r  g ro u p  was m a in ta in e d  u n d e r  a c c l im a t io n  c o n d i t io n s  from  May 5 th  
t o  th e  end  o f  th e  e x p e r im e n t on May 2 4 th  an d  r e c e iv e d  no horm one t r e a t *  
m e n t. T h is  g ro u p  was k i l l e d  on  th e  l a s t  day  o f  th e  e x p e r im e n t and  th e  
w e ig h ts  o f  p a i r e d  o v a r i e s  and  o v id u c ts  w ere  m e a su re d . T h is  g ro u p  was 
th e  f i n a l  c o n t r o l .
c  Mean 1  th e  S ta n d a rd  E r r o r .
d Number o f  l i z a r d s  sam p led  to  o b t a in  th e  M ean.
e The p a t t e r n s  o f  o v a ry  an d  o v id u c a l  w e ig h t r e s p o n s e s  to  c o r t i c o s t e r o n e /  
LH t r e a tm e n t  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p < 0 . 0 1 .
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Table V II.
The E ffe c ts  o f the Temporal Synergism o f Corticosterone/FSH
on the T estes Weights o f the L izard . A nolie c a r o lin e n s is .
FSH I n j e c t i o n s
(H ours a f t e r  C o r t i c o s t e r o n e )  P a i r e d  T e s te s  W eig h ts  (mg)
I n i t i a l  C o n t r o l s 3 6 0 .9  1- 2 .8 C (8 )
F i n a l  C o n tro ls '* 5 1 .2  1  3 .5 (9 )
0 6 1 .5  t  6 .9 (8 )
4 6 3 .2  t  3 .8 (9 )
8 5 9 .1  ± 4 .7 (9 )
12 7 2 .2  ± 5 .1 (9 )
16 5 8 .2  *  3 .1 (8 )
20 6 3 .6  ± 2 .8 (8 )
g
The l i z a r d s  i n  t h i s  e x p e r im e n t w ere  a c c l im a te d  to  th e  e x p e r im e n ta l  
reg im en  o f  l i g h t  an d  te m p e ra tu r e  f o r  2 w eeks p r i o r  t o  th e  b e g in n in g  
o f  c o r t i c o s t e r o n e  t r e a tm e n t ,  w h ich  b eg an  on Ju n e  2 8 .  1971. On t h a t  
day  one g ro u p  o f  l i z a r d s  w as k i l l e d  an d  th e  w e ig h ts  o f  p a i r e d  t e s t e s  
w ere m e a su re d . T h is  g ro u p  was th e  i n i t i a l  c o n t r o l .
** A n o th e r  g ro u p  w as m a in ta in e d  u n d e r  a c c l im a t io n  c o n d i t io n s  from  Ju n e  
1 4 th  t o  th e  end  o f  th e  e x p e r im e n t on J u l y  1 2 th  and  r e c e iv e d  no h o r -  
mone t r e a tm e n t .  T h is  g ro u p  was k i l l e d  on th e  l a s t  d ay  o f  th e  e x p e r i ­
m ent and  th e  w e ig h ts  o f  p a i r e d  t e s t e s  w ere  m e a su re d . T h is  g ro u p  was 
th e  f i n a l  c o n t r o l .
c Mean t  th e  S ta n d a rd  E r r o r .
** Number o f  l i z a r d s  sam p led  to  o b t a in  th e  M ean.
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Table V III.
The E ffe c ts  o f the Temporal Synergism o f Corticosterone/LH
on the T estes Weights o f the L izard, A nolis c a r o lin e n s is .
LH I n j e c t i o n s
(H ours a f t e r  C o r t i c o s t e r o n e )  P a i r e d  T e s te s  W eigh ts  (mg)
I n i t i a l  C o n tr o l s 3 4 6 .2 ± 5 .6 ° ( 7 )
b
F i n a l  C o n tr o l s 5 4 .4 4 .7 (7 )
0 5 9 .8 £ 5 .5 (7 )
4 5 5 .4 ± 4 .3 (7 )
8 6 6 .4 ± 4 .8 (7 )
12 5 6 .5 + 3 .4 (7 )
16 5 4 .8 ± 4 .1 (7 )
20 5 4 .9 3 .1 (6 )
The l i z a r d s  i n  t h i s  e x p e r im e n t w ere a c c l im a te d  to  th e  e x p e r im e n ta l  
reg im en  o f  l i g h t  and  te m p e ra tu re  f o r  2 w eeks p r i o r  t o  th e  b e g in n in g  
o r  c o r t i c o s t e r o n e  t r e a tm e n t ,  w hich  began  on Ju n e  9 ,  1971. On t h a t  
d ay  one g ro u p  o f  l i z a r d s  was k i l l e d  and  th e  w e ig h ts  o f  p a i r e d  t e s ­
t e s  w ere  m e a su re d . T h is  g ro u p  was th e  i n i t i a l  c o n t r o l .
b A n o th e r  g ro u p  was m a in ta in e d  u n d e r  a c c l im a t io n  c o n d i t io n s  from  May 
2 7 th  to  th e  end  o f  t h i s  e x p e r im e n t on Ju n e  2 3 rd  and  r e c e iv e d  no 
horm one t r e a tm e n t .  T h is  g ro u p  was k i l l e d  on th e  l a s t  d ay  o f  th e  
e x p e r im e n t an d  th e  w e ig h ts  o f  p a i r e d  t e s t e s  w ere m e a su re d . T h is  
g ro u p  was th e  f i n a l  c o n t r o l .
c Mean i  th e  S ta n d a rd  E r r o r .
d Number o f  l i z a r d s  sam pled  to  o b t a in  th e  M ean.
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Table IX.
The E f f e c t s  o f  th e  T em poral S y n erg ism  o f  C o r t i c o s t e r o n e / P r o l a c t i n  
on th e  T e s te s  H e ig h ts  o f  th e  L iz a r d ,  A n o lls  c a r o l i n e n s i s .
P r o l a c t i n  I n j e c t i o n s  
(H ours a f t e r  C o r t i c o s te r o n e )  P a i r e d  T e s te s  W eig h ts  (mg)
I n i t i a l  C o n tr o l s a 3 5 .0  ± 2 .2 c ( I D
F i n a l  C o n tro ls* 1 6 4 .5  ± 3 .7 (1 1 )
0e 6 1 .5  ± 3 .0 (2 3 )
6 7 0 .2  ± 3 .2 (2 0 )
12 6 0 .4  + 3 .7 (2 3 )
18 7 0 .5  ± 2 .5 (2 3 )
P r o l a c t i n  I n j e c t i o n s  
(H ours a f t e r  S a l i n e )
0e 5 9 .3  ± 3 .1 (1 0 )
6 5 9 .0  t 5 .1 (9 )
12 5 7 .0  ± 3 .3 (9 )
18 7 1 .2  ± 2 .8 (1 1 )
a  The l i z a r d s  i n  t h i s  e x p e r im e n t w ere  a c c l im a te d  to  th e  e x p e r im e n ta l  
reg im en  o f  l i g h t  and  te m p e ra tu re  f o r  18 d ay s  p r i o r  t o  th e  b e g in n in g  
o f  c o r t i c o s t e r o n e  o r  s a l i n e  t r e a tm e n t ,  w h ich  began  on O c to b e r  18 , 
1970. On t h a t  d ay  one g ro u p  o f  l i z a r d s  was k i l l e d  and  th e  w e ig h ts  
o f  p a i r e d  t e s t e s  w ere  m e a su re d . T h is  g ro u p  was th e  i n i t i a l  c o n t r o l .
t-
A n o th e r  g ro u p  was m a in ta in e d  u n d e r  a c c l im a t io n  c o n d i t io n s  from  Sep* 
tem b er 3 0 th  to  th e  end  o f  th e  e x p e r im e n t on November 1 s t  and  r e c e iv e d  
no hormone t r e a tm e n t .  T h is  g ro u p  was k i l l e d  o» th e  l a s t  day  o f  th e  
e x p e r im e n t and  th e  w e ig h ts  o f  p a i r e d  t e s t e s  w ere  m e a su re d . T h is  
g ro u p  was th e  f i n a l  c o n t r o l .
c Mean i  th e  S ta n d a rd  E r r o r .
d Number o f  l i z a r d s  sam p led  t o  o b t a in  th e  M ean.
e The p a t t e r n s  o f  t e s t e s  w e ig h t r e s p o n s e s  to  c o r t i c o s t e r o n e / p r o l a c t i n  
and  s a l i n e / p r o l a c t i n  t r e a tm e n t  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p < 0 .0 1 .
T a b le  X.
The E ffe c ts  o f  the Temporal Synergism o f T hyroxin/Prolactin
on the T estes Weights o f  the L izard, A nolis c a r o lin e n s is .
P r o l a c t i n  I n j e c t i o n s
(H ours a f t e r  T h y ro x in )  P a ir e d  T e s te s  W eigh ts  (mg)
oa 2 2 .9  ± 3 .7 b (8 )
6 2 5 .6  ± • 00 (8 )
12 3 7 . 1 1 4 .6 (1 0 )
18 3 5 .6  ± 2 .6 (9 )
0
The p a t t e r n  o f  t e s t e s  w e ig h t r e s p o n s e s  to  th y r o x in /p r o *  
l a c t i n  t r e a tm e n t  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  p < 0 . 0 5 .
b Mean ±  th e  S ta n d a rd  E r r o r .
c Number o f  l i z a r d s  sam pled  to  o b ta in  th e  M ean.
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F ig u r e  4 .
F a t t e n in g  r e s p o n s e s  to  p r o l a c t i n  i n  A n o l is  c a r o l i n e n s i s  and  
X a n tu s ia  h en sh aw i e n t r a in e d  by  c o r t i c o s t e r o n e .  F a t t e n in g  r e s p o n s e s  
f o r  th e  a n o l e ,  f a t  body w e ig h t s ,  a r e  r e p o r te d  a s  7. a b o u t th e  mean o f  
a l l  4  sa m p lin g  t im e s .  F a t t e n in g  re s p o n s e s  f o r  th e  x a n t u s i d ,  body 
f a t  c o n t e n t ,  a r e  r e p o r te d  a s  % a b o u t th e  mean o f  a l l  6 s a m p lin g  
t im e s .  A d i u r n a l  p a t t e r n  o f  f a t t e n i n g  r e s p o n s e s  to  p r o l a c t i n  p h ased  
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F ig u r e  5 .
D iu r n a l  p a t t e r n s  o f  o v a ry  and  o v id u c a l  w e ig h t r e s p o n s e s  to  FSH o r  
LH p h ased  by  i n j e c t i o n s  o f  c o r t i c o s t e r o n e .  W eigh ts  a r e  e x p re s s e d  a s  
p a i r e d  o v a ry  o r  o v id u c t  w e ig h ts  i n  m i l l ig r a m s .
FSH
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F ig u r e  6 .
D iu r n a l  p a t t e r n s  o f  t e s t e s  w e ig h t  r e s p o n s e s  to  p r o l a c t i n  p h a se d  
b y  c o r t i c o s t e r o n e  o r  t h y r o x i n .  I n j e c t i o n s  o f  p r o l a c t i n  w ere  ad m in i*  
s t e r e d  d a i l y  a t  4 tim e s  w i th  r e s p e c t  to  i n j e c t i o n s  o f  c o r t i c o s t e r o n e ,  
s a l i n e ,  o r  th y r o x i n .  V a lu e s  r e p o r t e d  a r e  p a i r e d  t e s t e s  w e ig h ts  i n  
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0 6 1812
Time o f  P r o l a c t i n  I n j e c t i o n s  (Hours  After  C o r t i c o s t e r o n e ,
Sal ine ,  or  Thyroxin)
SECTION I I I .
S e a s o n a l an d  C i r c a d ia n  P lasm a C o r t i c o s te r o n e  
L e v e ls  i n  M ale an d  Fem ale A n o le s
I n t r o d u c t io n
D a ily  rhy thm s o f  a d r e n a l  s t e r o i d s  h av e  b e e n  r e p o r te d  f o r  a  v a r i e t y  
o f  v e r t e b r a t e s  ( r e v ie w ,  H a lb e r g ,  1 9 6 9 ) . H ow ever, u n t i l  th e  p r e s e n t  pa** 
p e r ,  th e r e  h a s  b e e n  no r e p o r t  o f  c i r c a d i a n  rhy thm s o f  a d r e n a l  s t e r o i d s  
i n  r e p t i l e s .  S e a s o n a l  l e v e l s  o f  a d r e n a l  s t e r o i d s  have b e e n  e s t im a te d  
f o r  s e v e r a l  v e r t e b r a t e  s p e c i e s .  F o u r - f o ld  i n c r e a s e s  in  th e  l e v e l s  o f  
p la sm a a d r e n a l  s t e r o i d s  have  b een  r e p o r te d  i n  th e  P a c i f i c  salm on and  th e  
m ig r a to r y  ra in b o w  t r o u t  d u r in g  th e  m ig r a to r y  p e r io d  (Hane and  R o b e r ts o n ,  
1959 ; R o b e r ts o n ,  D ru p p , F a v o u r ,  H ane, an d  Thom as, 1 9 6 1 ) . S e a s o n a l  lev** 
e l s  o f  p lasm a c o r t i c o s t e r o n e  i n  th e  d u ck  an d  c h ic k e n  w ere fou n d  to  be 
h ig h e r  i n  th e  w in te r  th a n  i n  th e  s p r in g  (R e sk o , N o r to n , and  N a lb an d o v , 
1964; A ssenm acher an d  B o i s s in ,  1 9 6 8 ) . H ow ever, o n ly  one s tu d y  h a s  i n ­
v e s t i g a t e d  c i r c a d i a n  rhy thm s o f  a d r e n a l  s t e r o i d s  a t  v a r io u s  s e a s o n s .  
D usseau  an d  M e ie r  (1 9 7 1 ) found  4 d i s t i n c t  c i r c a d i a n  p a t t e r n s  o f  p lasm a 
c o r t i c o s t e r o n e  l e v e l s  a t  4 p h y s i o l o g i c a l l y  d i s t i n c t  tim e s  o f  y e a r  i n  th e  
w h i t e - t h r o a t e d  s p a r ro w , Z o n o t r ic h ia  a l b i c o l l i s .  C o r t i c o s te r o n e  m e asu re ­
m e n ts  w ere  made i n  o v e r w in te r in g  b i r d s  i n  F e b r u a r y ,  in  p r e n u p t i a l  m o lt 
i n  A p r i l ,  i n  s p r in g  m ig r a t io n  d u r in g  May, and  in  p o s t n u p t i a l  m o lt i n  
A u g u s t .  W h i te - th r o a te d  sp a rro w s  a r e  p h y s i o l o g i c a l l y  d i f f e r e n t  a t  e ac h  
o f  th e  4 sa m p lin g  t im e s .  The p h y s io lo g i c a l  s t a t e s  o f  th e  sp a rro w s  d i f ­
f e r  i n  f a t  s t o r e s ,  g o n a d a l d e v e lo p m e n t, n o c tu r n a l  lo c o m o to r a c t i v i t y ,  
and  c o n d i t io n  o f  m o l t in g .  B ecause  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  
and  p r o l a c t i n  i n  v a r io u s  te m p o ra l r e l a t i o n s  have b e e n  fo u n d  to  a f f e c t  
f a t  s t o r a g e ,  g o n a d a l d e v e lo p m e n t, n o c tu r n a l  lo c o m o to r a c t i v i t y ,  and  a  
num ber o f  o th e r  p h y s io lo g i c a l  c o n d i t io n s  i n  a v a r i e t y  o f  v e r t e b r a t e
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s p e c i e s ,  M e ie r  (1 9 7 2 ) s u g g e s te d  t h a t  c h a n g in g  te m p o ra l r e l a t i o n s  be tw een  
th e  d a i l y  rhy th m s o f  c o r t i c o s t e r o n e  and  p r o l a c t i n  may r e g u l a t e  s e a s o n a l  
p h y s io lo g i c a l  ch an g es  i n  th e  w h i t e - t h r o a t e d  s p a r ro w .
The g re e n  a n o le  u n d e rg o e s  s e a s o n a l  ch an g es  i n  f a t  s to r a g e  and  r e ­
p r o d u c t iv e  a c t i v i t y  (D e s s a u e r ,  1 9 5 5 a ,b ; L i c h t ,  1 9 7 1 ), and  th e s e  p h y s io ­
l o g i c a l  p a ra m e te r s  a r e  p ro fo u n d ly  a f f e c t e d  by d a i l y  i n j e c t i o n s  o f  c o r t i ­
c o s t e r o n e ,  th e  p r i n c i p a l  a d r e n a l  s t e r o i d  i n  r e p t i l e s  ( P h i l l i p s ,  C h e s te r  
J o n e s ,  an d  B e lla m y , 1962; G i s t  an d  de R o o s , 1 9 6 6 ) , and  p r o l a c t i n ,  a s  w e l l  
a s  o t h e r  horm ones ( re v ie w  M e ie r ,  1972; S e c t io n  I I  o f  t h i s  p a p e r ) .  T h e re ­
f o r e ,  a n  i n v e s t i g a t i o n  o f  p lasm a l e v e l s  o f  c o r t i c o s t e r o n e  was p e rfo rm e d  
to  d e te rm in e  i f  t h e r e  i s  a  c i r c a d i a n  rhy thm  o f  p lasm a c o r t i c o s t e r o n e  
l e v e l s  an d  i f  th e  p h a se  o f  t h i s  rhy thm  i s  a l t e r e d  from  se a s o n  to  s e a s o n  
i n  a  m anner t h a t  m ig h t a c c o u n t f o r  s e a s o n a l  ch an g es  i n  p h y s io lo g i c a l  
s t a t e  o f  th e  l i z a r d .
M ateria ls and Methods
G reen  a n o le  l i z a r d s ,  A n o lis  c a r o l i n e n s i s . w ere  o b ta in e d  from  a 
co m m erc ia l s u p p l i e r  i n  L a P la c e ,  L o u i s i a n a .  The l i z a r d s  w ere  m a in ta in e d  
in  2 o u td o o r  c a g e s  3 f e e t  x  3 f e e t  x  5 f e e t  made o f  h a rd w are  c l o t h .  One 
ca g e  c o n ta in e d  o n ly  m a le s  an d  th e  o th e r  c a g e  o n ly  f e m a le s .  B oth  c ag e s  
w ere  p o s i t i o n e d  so  t h a t  a s  th e  n a t u r a l  p h o to p e r io d  p ro g re s s e d  from  dawn 
t o  d u s k , p a r t  o f  e a c h  one o f  th e  c a g e s  w as i n  th e  sh ad e  and  p a r t  i n  d i ­
r e c t  s u n l i g h t .  T h is  a r ra n g e m e n t a l lo w e d  th e  l i z a r d s  i n  b o th  c a g e s  to  
p o s i t i o n  th e m se lv e s  i n  th e  sh ad e  o r  s u n l i g h t  a s  th e y  p r e f e r r e d .  The 
c a g e s  c o n ta in e d  a  l a y e r  o f  e a r t h  and  le a v e s  p lu s  a  number o f  lo g s ,  
s t i c k s ,  and  g ro w in g  v in e s  i n  o r d e r  to  s im u la te  th e  n a t u r a l  s u r r o u n d in g s .  
D u rin g  th e  w in te r  m o n th s , th e  l i z a r d s  u t i l i z e d  th e  l a y e r  o f  le a v e s  by 
b u ry in g  th e m se lv e s  a s  th e y  m ig h t i n  t h e i r  n a t u r a l  e n v iro n m e n t d u r in g  
h ib e r n a t io n  (D e s s a u e r ,  1 9 5 3 ) .
A new s u p p ly  o f  l i z a r d s  w as u se d  f o r  e a c h  o f  th e  5 sam p lin g  tim e s  
th ro u g h o u t th e  y e a r ;  S ep tem b er 25 & 2 6 , 1971; November 24 & 2 5 , 1971; 
F e b ru a ry  26 & 2 7 , 1972; A p r i l  29 & 3 0 , 1972; an d  J u ly  26 & 2 7 ,  1972 . A t 
e a c h  sa m p lin g  t im e ,  l i z a r d s  w ere  m a in ta in e d  i n  th e  o u td o o r  c a g e s  f o r  one 
w eek p r i o r  t o  e x p e r im e n ta t io n .  The c a g e s  w ere  s p r in k le d  w ith  w a te r  
d a i l y .  C r ic k e ts  w ere  fe d  to  th e  l i z a r d s  a p p ro x im a te ly  e v e ry  o th e r  d a y .
D u rin g  eac h  e x p e r im e n ta l  p e r io d  b lo o d  sam p les  w ere  c o l l e c t e d  from  
g ro u p s  o f  m a le s  and  fe m a le s  a t  one o f  6 tim e s  o v e r  24 h o u r s ;  0 3 0 0 , 0700 , 
1100 , 1500 , 1900 , and  2300 e x c e p t  i n  F e b ru a ry  when th e  sa m p lin g  tim e s  
w ere  0 5 0 0 , 0 7 0 0 , 1100 , 1300 , 1700 , an d  2 1 0 0 . Seven  to  8 m a les  and  7 to  
8 fe m a le s  w ere  sam pled  a t  e a c h  tim e  s p o t .  B lood  w as c o l l e c t e d  from  th e
55
56
l i z a r d s  by c u t t i n g  o f f  t h e i r  t a i l s  a p p ro x im a te ly  one c e n t im e te r  p o s t e r i o r  
t o  th e  v e n t  and  a l lo w in g  th e  b lo o d  to  flo w  i n t o  h e p a r in iz e d  c a p i l l a r y  
t u b e s .  B lood  c o l l e c t i o n  to o k  no lo n g e r  th a n  15 m in u te s  p e r  g ro u p .  S ta -  
t i s t i c a l  a n a l y s i s  o f  e a c h  g ro u p  g ave  no i n d i c a t i o n  t h a t  p lasm a l e v e l s  o f  
c o r t i c o s t e r o n e  in  l i z a r d s  sam pled  l a s t  w ere an y  h ig h e r  th a n  th o s e  sam pled  
f i r s t .  The c a p i l l a r y  tu b e s  w ere  s e a le d  w i th  c la y  an d  s to r e d  i n  a  r e f r i g ­
e r a t o r  (10°C ) u n t i l  a l l  o f  th e  sam p les  w ere  t a k e n .  The b lo o d  w as th e n
o
c e n t r i f u g e d  an d  th e  p lasm a was f ro z e n  ( -2 0  C) and  sav ed  f o r  p lasm a c o r ­
t i c o s t e r o n e  a n a l y s i s .  E ach l i z a r d  was sam pled  once  an d  w as n o t  r e tu r n e d  
to  th e  h o ld in g  c a g e s .  A t th e  end  o f  eac h  o f  th e  5 e x p e r im e n ta l  p e r i o d s ,  
o n e  g ro u p  o f  m a les  and  one g ro u p  o f  fe m a le s  w ere  k i l l e d  a n d  th e  f a t  bod­
i e s  and  g onads w ere  d i s s e c t e d  o u t  and  w e ig h e d . T h is  p ro c e d u re  p ro v id e d  
d a ta  on  th e  f a t  s to r a g e  an d  r e p r o d u c t iv e  c o n d i t io n  o f  th e  l i z a r d s  th ro u g h ­
o u t  th e  y e a r .
The c o n c e n t r a t i o n  o f  p lasm a c o r t i c o s t e r o n e  was m easu red  by  th e  
c o r t i c o s t e r o i d - b i n d i n g  g lo b u l in  (CB6) m ethod (M urphy, 1 9 6 7 ) . The CB6 
s o l u t i o n  c o n ta in e d  2 .5  m l o f  human p la sm a , 1 0 y*cof 1 ,2 - J H - c o r t i c o s t e r o n e  
(New E n g lan d  N u c le a r  C o r p o r a t io n :  s p e c i f i c  a c t i v i t y  =  40 c/mM) and  2 .0  
m l o f  a b s o lu t e  e th a n o l  and  was b ro u g h t to  a  volum e o f  100 ml by th e  a d ­
d i t i o n  o f  d i s t i l l e d  w a te r .  T h is  s o l u t i o n  was p re p a re d  f r e s h  ea c h  week 
an d  s to r e d  i n  a  r e f r i g e r a t o r  a t  10°C . C o r t i c o s te r o n e  s ta n d a r d s  w ere  
made by d i s s o l v i n g  c o r t i c o s t e r o n e  (N1H) i n t o  a b s o lu t e  e t h a n o l  a t  a  co n ­
c e n t r a t i o n  o f  10 m g/m l and  th e n  d i l u t e d  w i th  a b s o lu t e  e t h a n o l  t o  a  co n ­
c e n t r a t i o n  o f  o n eja.g /m l and  h e ld  i n  a  f r e e z e r  a t  -2 0 °C . A c o r t i c o ­
s t e r o n e  s ta n d a r d  c u rv e  o f  0 . 5 ,  1 .0 ,  3 . 0 ,  and  5 .0 > (g /1 0 0  m l, e a c h  p o in t  
p r e p a re d  i n  t r i p l i c a t e ,  was d e te rm in e d  f o r  ea c h  g ro u p  o f  sam p le s  a n a l ­
y z e d . A b la n k  o f  a b s o lu t e  e t h a n o l ,  i n  t r i p l i c a t e ,  was a l s o  ta k e n  th ro u g h
t h e  p ro c e d u re  f o r  ea c h  g ro u p . The b la n k  an d  s ta n d a r d s  w ere  p i p e t t e d  
i n t o  t e s t  tu b e s  and  a l l  b ro u g h t  t o  an  e q u a l  volum e o f  0 .6  ml by th e  ad* 
d i t i o n  o f  a b s o lu t e  e t h a n o l .
The p lasm a sam p le s  (0 .0 1  m l) w ere  p i p e t t e d  i n t o  t e s t  tu b e s  con* 
t a i n i n g  0 .3  m l o f  a b s o lu t e  e th a n o l  to  p r e c i p i t a t e  p lasm a p r o t e i n s .  The 
t e s t  tu b e s  w ere  c e n t r i f u g e d  f o r  10 m in u te s  an d  th e n  th e  e th a n o l  w as de* 
c a n te d  i n t o  a  seco n d  tu b e .  A seco n d  e x t r a c t i o n  was p e rfo rm e d  on  th e  
sam p le  by  a d d in g  a n  a d d i t i o n a l  0 .3  ml a l i q u o t  o f  a b s o lu t e  e t h a n o l  to  
th e  p r e c i p i t a t e  i n  th e  f i r s t  t e s t  tu b e .  A f t e r  10 m in u te s  o f  c e n t r i f u *  
g a t i o n ,  th e  e th a n o l  from  th e  seco n d  e x t r a c t i o n  w as p o o le d  w i th  t h a t  o f  
th e  f i r s t ,  t o t a l  volum e 0 .6  m l .  In  m ost i n s t a n c e s  d u p l i c a t e  an d  ev en  
t r i p l i c a t e  sam ple  p r e p a r a t io n s  c o u ld  b e  p re p a re d  from  a  p la sm a sam ple  
c o l l e c t e d  from  a  g iv e n  l i z a r d .  A g ro u p  o f  sam p les  to  be  a n a ly z e d  con* 
s i s t e d  o f  p lasm a o f  a  s i n g l e  l i z a r d  from  e a c h  o f  th e  6 t im e s  o v e r  th e  
24  h o u r  p e r io d .  T h ese  g ro u p s  w ere from  e i t h e r  m ale  o r  fe m a le  l i z a r d s ;  
s e x e s  w ere  n o t  m ix e d . By ta k in g  a  sam ple  from  e a c h  o f  th e  6 t im e s ,  an y  
v a r i a t i o n  i n  th e  p e rfo rm a n c e  o f  th e  CB6 a s s a y  w ould  n o t  b i a s  th e  d a t a  o f  
o n e  tim e  s p o t  o v e r  t h a t  o f  th e  o t h e r s .  The 0 .6  m l p r e p a r a t i o n s  o f  th e  
b l a n k ,  s t a n d a r d s ,  and  sam p le s  w ere th e n  e v a p o ra te d  to  d ry n e s s  i n  a  v a c u ­
um oven  a t  40°C . Upon r e a c h in g  room te m p e r a tu r e ,  one m i l l i l i t e r  o f  th e  
c o ld  CB6 s o l u t i o n  was ad d ed  to  e a c h  t e s t  tu b e .  The tu b e s  w ere  th e n  i n ­
c u b a te d  i n  a  45°C w a te r  b a th  f o r  5 m in u te s  fo llo w e d  by 10 m in u te s  i n  a  
10°C w a te r  b a th  i n  th e  r e f r i g e r a t o r .  The tu b e s  w ere  rem oved from  th e  
r e f r i g e r a t o r ,  b u t  m a in ta in e d  in  an  i c e  b a th  w h ile  a p p ro x im a te ly  40  mg 
o f  f l o r i s i l  (6 0 /1 0 0  m esh) was m easu red  i n t o  ea c h  tu b e .  The t e s t  tu b e s  
w ere  sh ak en  f o r  one m u n ite  ( t im in g  c r i t i c a l )  i n  o r d e r  to  th o ro u g h ly  s u s ­
pend th e  f l o r i s i l  i n  s o l u t i o n  f o r  t h a t  am ount o f  t im e .  A f t e r  s h a k in g ,
th e  f l o r i s i l  s e t t l e d  t o  th e  b o tto m  o f  th e  t u b e s ,  an d  th e  tu b e s  w ere  re *  
tu rn e d  to  th e  w a te r  b a th  i n  th e  r e f r i g e r a t o r  f o r  10 m ore m in u te s*  An 
a l i q u o t  o f  0*5 m l was th e n  p i p e t t e d  from  e a c h  t e s t  tu b e  I n t o  s e p a r a t e  
l i q u i d  s c i n t i l l a t i o n  c o u n t in g  v i a l s  c o n ta in in g  10 m l o f  c o u n t in g  s o lu ­
t i o n  (a  0.3% s o l u t i o n  o f  2 ,5 ’ d ip h e n y lo x a z o le  d i s s o lv e d  i n  to lu e n e  was 
ad d ed  to  T r i to n -X  100 i n  t h e  p r o p o r t i o n  o f  2 :1  by vo lum e)*  Each v i a l  
w as c o u n te d  on  a  Beckman l i q u i d  s c i n t i l l a t i o n  c o u n te r  u n t i l  a  c o u n t in g  
v a lu e  w ith  o n ly  2% e r r o r  was a t t a i n e d .  The l e v e l s  o f  p lasm a c o r t i c o ­
s te r o n e  w ere  e x p re s s e d  a s  m ic ro g ram s c o r t i c o s t e r o n e  p e r  100 ml o f  p la sm a .
S t a t i s t i c a l  a n a ly s e s  o f  p lasm a l e v e l s  o f  c o r t i c o s t e r o n e  and  o f  
s e a s o n a l  ch an g e s  i n  f a t  body and  gonad w e ig h ts  w ere p e rfo rm e d  u s in g  th e  
l e a s t - s q u a r e s  a n a l y s i s  o f  v a r ia n c e  an d  th e  S tuden t-N ew m an-K eu ls t e s t .
R e s u l t s
T h e re  w ere  d i s t i n c t  s e a s o n a l  f l u c t u a t i o n s  i n  th e  w e ig h ts  o f  f a t  
b o d ie s  and  i n  th e  w e ig h ts  o f  g o n ad s  i n  b o th  m ale  an d  fem a le  a n o le s  (F ig *  
u r e  7 an d  T a b le  X I ) .  I n c r e a s e d  f a t  s t o r a g e  i n  p r e p a r a t i o n  f o r  w in te r  
h i b e r n a t io n  was in d i c a t e d  i n  b o th  m ale  an d  fem a le  a n o le s  by m axim al f a t  
body w e ig h ts  o b ta in e d  from  g ro u p s  o f  l i z a r d s  i n  S ep te m b er an d  N ovem ber. 
H ib e r n a t io n  m a rk e d ly  re d u c e d  f a t  s t o r a g e  a s  i n d i c a t e d  by w e ig h ts  o f  f a t  
b o d ie s .  I n  F e b r u a r y ,  th e  f a t  s t o r e s  w ere  29% o f  p r e h ib e r n a t i o n  l e v e l s  
i n  m a le s  and  24% o f  p r e h ib e r n a t io n  l e v e l s  i n  f e m a le s .  F a t  s t o r e s  con* 
t in u e d  to  d e c l in e  th ro u g h o u t th e  b r e e d in g  s e a s o n .  The lo w e s t  f a t  body 
w e ig h ts  f o r  b o th  m ale  an d  fe m a le  a n o le s  w ere  r e c o rd e d  i n  J u l y ,  6% o f  
p r e h ib e r n a t i o n  l e v e l s  f o r  m a le s  an d  9% o f  p r e h ib e r n a t i o n  l e v e l s  f o r  fe*  
m a le s .
T h e re  was a n  in v e r s e  r e l a t i o n s h i p  b e tw een  s e a s o n a l  v a r i a t i o n s  i n  
gonad w e ig h ts  and  s e a s o n a l  v a r i a t i o n s  o f  f a t  body w e ig h t s .  The w e ig h ts  
o f  th e  o v a r i e s  d u r in g  th e  b r e e d in g  s e a s o n ,  A p r i l  an d  J u l y ,  w ere  20* to  
25* tim e s  h e a v ie r  th a n  th e  r e g r e s s e d  o v a r i e s  w eighed  i n  S e p te m b e r , Novem­
b e r ,  and  F e b ru a ry .  As n o te d  i n  e a r l i e r  s t u d i e s  (D e s s a u e r ,  1955b; L i c h t ,  
1 9 6 7 a ,b , and  1 9 7 1 ) , g o n a d a l r e c ru d e s c e n c e  i n  th e  m ale  a n o le  b eg an  s h o r t ­
ly  a f t e r  t e s t i c u l a r  c o l l a p s e  a t  th e  end  o f  th e  b r e e d in g  s e a s o n .  The 
tim e  o f  m in im a l t e s t e s  w e ig h ts  (S e p te m b e r)  c o in c id e d  w i th  th e  tim e  o f  
m axim al f a t  body w e ig h ts  f o r  m ale  l i z a r d s .  T e s te s  w e ig h ts  c o n t in u e d  to  
in c r e a s e  u n t i l  th e  b e g in n in g  o f  th e  b r e e d in g  s e a s o n  in  A p r i l  a t  w hich  
tim e  th e y  w ere 1 0 - tim e s  h e a v ie r  th a n  th e y  w ere  i n  S e p te m b e r . The w e ig h ts  
o f  f a t  b o d ie s  w ere m in im a l a t  th e  tim e  o f  p e a k  t e s t i c u l a r  w e ig h t s .
P lasm a c o r t i c o s t e r o n e  l e v e l s  f o r  b o th  m ale  and  fem a le  l i z a r d s
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v a r i e d  s i g n i f i c a n t l y  on  a  s e a s o n a l  b a s i s  ( p <  0 .0 0 1 )  ( F ig u r e  7 an d  T a b le  
X I ) .  The s e a s o n a l  c y c le  o f  p la sm a  c o r t i c o s t e r o n e  l e v e l s  i n  fe m a le s  
c l o s e l y  fo llo w e d  th e  s e a s o n a l  c y c le  o f  o v a ry  w e ig h t s .  C o r t i c o s te r o n e  
l e v e l s  w ere h ig h  in  A p r i l  an d  J u l y  an d  low th ro u g h o u t S e p te m b e r , Novem­
b e r ,  an d  F e b r u a r y .  H ow ever, t h e  s e a s o n a l  f l u c t u a t i o n s  o f  p lasm a c o r t i ­
c o s te r o n e  l e v e l s  i n  m ale  l i z a r d s  p ro d u c e s  a  b im o d a l c y c le  w i th  h ig h  c o r ­
t i c o s t e r o n e  l e v e l s  i n  F e b ru a ry  an d  J u ly  and  low l e v e l s  i n  A p r i l ,  Septem ­
b e r ,  and  N ovem ber. The y e a r l y  mean o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  was 
s i g n i f i c a n t l y  d i f f e r e n t  b e tw ee n  th e  s e x e s  ( p < 0 . 0 1 ) .  The a v e ra g e  o f  a l l  
sam p les  ta k e n  from  m ale  l i z a r d s  th ro u g h o u t  th e  y e a r  was 1 4 .0 / ( g /1 0 0  ml 
o f  p lasm a and  from  fem a le  l i z a r d s  was 10,5/ag /1 0 0  ml o f  p la sm a .
The p e a k  v a lu e s  o f  th e  c i r c a d i a n  rh y th m s o f  p lasm a c o r t i c o s t e r o n e  
i n  m ale  a n o le s  d u r in g  A p r i l  ( p < 0 . 0 5 )  and  November ( p < 0 . 0 1 )  w ere  2 -  to  
3 - t im e s  g r e a t e r  th a n  th e  tro u g h  v a l u e s .  C om parab le  d i f f e r e n c e s  i n  th e  
rh y th m s o f  p la sm a c o r t i c o s t e r o n e  f o r  fe m a le  a n o le s  w ere found  o n ly  i n  
November (p <  0 .0 5 )  ( F ig u r e s  8 an d  9 ,  T a b le  X I I ) .  B ecause  o f  m arked i n ­
tr a g r o u p  v a r i a t i o n s ,  c i r c a d i a n  p a t t e r n s  a t  o t h e r  s e a s o n s  o f  th e  y e a r  
c o u ld  n o t  b e  v e r i f i e d  s t a t i s t i c a l l y .
The c i r c a d i a n  rh y th m  o f  p la sm a  c o r t i c o s t e r o n e  l e v e l s  f o r  m a le s  i n  
A p r i l  h a s  p eak  c o r t i c o s t e r o n e  l e v e l s  a t  1900 an d  tro u g h  c o r t i c o s t e r o n e  
l e v e l s  4 h o u rs  l a t e r  a t  2300 ( F ig u r e  8 an d  T a b le  X I I ) .  P lasm a sam p les  
from  m a le s  i n  November y ie ld e d  a  c i r c a d i a n  rh y th m  o f  p lasm a c o r t i c o ­
s t e r o n e  l e v e l s  w ith  a  p l a t e a u  p e a k  from  1900 t o  0300 an d  a  tro u g h  a t  
1100 . T h ese  2 d i s t i n c t l y  d i f f e r e n t  p a t t e r n s  o c c u r  a t  s e a s o n s  o f  th e  
y e a r  when th e  m ale a n o le  i s  i n  2 d i s t i n c t  p h y s io lo g i c a l  s t a t e s .  I n  Nov­
em b er, th e  w e ig h ts  o f  f a t  b o d ie s  a r e  n e a r  maximum and  g o n a d a l r e c r u d e s ­
cen c e  i s  p r o g r e s s in g ,  w h e re a s  i n  A p r i l  th e  w e ig h ts  o f  f a t  b o d ie s  a r e  
m in im a l and  th e  g o n ad s h av e  re a c h e d  f u l l  r e p r o d u c t iv e  m a t u r i t y .
The c i r c a d i a n  v a r i a t i o n s  o f  p lasm a l e v e l s  o f  c o r t i c o s t e r o n e  in  f e -  
m a le s  sam pled  i n  November fo l lo w  a  p a t t e r n  w i th  a  p eak  v a lu e  a t  1100 and  
a  t r o u g h  v a lu e  8 h o u rs  l a t e r  a t  1900 . T h is  c i r c a d i a n  o s c i l l a t i o n  in  
p la sm a c o r t i c o s t e r o n e  i s  d i s t i n c t l y  d i f f e r e n t  th a n  t h a t  o b s e rv e d  f o r  
m a le s  i n  November ( F ig u re  9 and  T a b le  X I I ) .  T h ese  d i s t i n c t l y  d i f f e r e n t  
p a t t e r n s  a r e  c o i n c id e n t  w i th  d i s t i n c t l y  d i f f e r e n t  s e a s o n a l  p h y s io lo g i c a l  
c o n d i t i o n s  o f  th e  2 s e x e s .  W hile f a t  s t o r e s  f o r  b o th  fe m a le s  and  m a le s  
a r e  a t  m axim al l e v e l s  i n  N ovem ber, th e  o v a r i e s  a r e  i n  a  q u ie s c e n t  p e r io d  
w h e re a s  th e  t e s t e s  a r e  u n d e rg o in g  r e c r u d e s c e n c e .  The c i r c a d i a n  rhy thm  
o f  p la sm a c o r t i c o s t e r o n e  l e v e l s  o f  fe m a le s  i n  November i s  a l s o  d i s t i n c t ­
ly  d i f f e r e n t  th a n  th e  d i u r n a l  rhy thm  o f  p lasm a c o r t i c o s t e r o n e  o f  m a le s  
i n  A p r i l .  D i s t i n c t  s e a s o n a l  p h y s io lo g i c a l  c o n d i t io n s  a r e  n o te d  a t  th e s e  
t im e s  i n  e a c h  s e x ,  q u ie s c e n t  gonad and  m axim al f a t  s t o r e s  i n  th e  fem a le  
an d  m a x im a lly  a c t i v e  gonad  and  m in im a l f a t  s t o r e s  i n  th e  m a le .
D is c u s s io n
M easurem en ts  o f  p la sm a c o r t i c o s t e r o n e  i n  m ale  an d  fem a le  g re e n  
a n o le s  in d i c a t e d  t h a t  c o r t i c o s t e r o n e  l e v e l s  a r e  h i g h e s t  f o r  b o th  s e x e s  
i n  J u l y  w i th  a  s e c o n d a ry  p e a k  f o r  m a le s  i n  F e b r u a r y .  The lo w e s t co n cen - 
t r a t i o n s  (mean d a i l y  l e v e l s )  o f  c o r t i c o s t e r o n e  w ere  fo u n d  i n  November 
(m a le s )  and  F e b ru a ry  ( f e m a le s )  ( F ig u r e  7 and  T a b le  X I ) .  T h ese  s e a s o n a l  
p a t t e r n s  o f  a d r e n a l  s t e r o i d  l e v e l s  d i f f e r  from  th o s e  r e p o r te d  f o r  sever-* 
a l  s p e c ie s  o f  b i r d s .  C o r t i c o s t e r o n e  l e v e l s  w ere  h i g h e s t  d u r in g  th e  w in ­
t e r  and  lo w e s t i n  th e  s p r in g  f o r  th e  d u ck  an d  th e  c h ic k e n  (R e sk o , e t  a l . ,  
1964; A ssenm acher an d  B o i s s in ,  1 9 6 8 ) .  S tu d ie s  o f  th e  w h i te - t h r o a te d  
sp a rro w  i n d i c a t e d  a  l i n e a r  d e c l in e  i n  p lasm a l e v e l s  o f  c o r t i c o s t e r o n e  
from  F e b ru a ry  t o  A u g u s t (D usseau  and  M e ie r ,  1 9 7 1 ) . W hile  th e  s e a s o n a l  
p a t t e r n s  o f  th e  l i z a r d  d i f f e r  from  th o s e  o f  a  num ber o f  b i r d s ,  t h e r e  i s  
some h i s t o l o g i c a l  e v id e n c e  i n  r e p t i l e s  t h a t  c o r r o b o r a t e  th e  p r e s e n t  
s tu d y .  A d re n a l g la n d s  i n  a  num ber o f  r e p t i l i a n  s p e c ie s  a p p e a r  to  have 
m in im a l f u n c t io n  d u r in g  th e  w in t e r  and  m axim al a c t i v i t y  d u r in g  th e  
s p r in g  and  summer ( M i l l e r ,  1955; M a r ta j a ,  D uguy, an d  S a in t  G ir o n s ,  1961; 
G rig n o n  an d  G rig n o n , 1 9 6 5 ) . The r e p o r t i n g  o f  a  s e x u a l  d i f f e r e n c e  in  
s e a s o n a l  l e v e l s  o f  a d r e n a l  s t e r o i d s  seem s to  b e  u n iq u e  to  th e  p r e s e n t  
p a p e r .
Of f u r t h e r  i n t e r e s t  w i th  r e s p e c t  t o  th e  r e g u l a t i o n  o f  s e a s o n a l  
p h y s io lo g i c a l  s t a t e s  o f  th e  l i z a r d  i s  th e  a l t e r a t i o n  i n  th e  c i r c a d i a n  
p a t t e r n  o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  from  one s e a s o n  to  a n o th e r  (F ig ­
u r e  8 an d  T a b le  X I I ) .  The p a t t e r n  o f  m a le s  i n  A p r i l  h a s  a  s h a rp  p eak  a t  
1900 an d  a  d i s t i n c t  tro u g h  4  h o u rs  l a t e r  a t  2 3 0 0 , w h e re a s  th e  p a t t e r n  i n  
November m a le s  h a s  a  b ro a d  p eak  from  1900 to  0300 w i th  a  tro u g h  fo l lo w in g
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8 h o u rs  l a t e r  a t  1100 . The c o m p a riso n  o f  th e s e  2 p a t t e r n s  i l l u s t r a t e s  
a n  8 t o  12 h o u r  s h i f t  i n  p h a se  r e l a t i o n  from  November to  A p r i l .  M ale 
l i z a r d s  a r e  p h y s i o l o g i c a l l y  d i f f e r e n t  a t  th e s e  2 s e a s o n s .  M ales i n  th e  
f a l l  a r e  u n d e rg o in g  g o n a d a l r e c r u d e s c e n c e ,  w h e re a s  m a le s  i n  th e  s p r in g  
a r e  f u l l y  d e v e lo p e d  f o r  b r e e d in g  a c t i v i t y .  F a t  s t o r e s  i n  m a les  a r e  max* 
im a l i n  th e  f a l l  an d  m in im a l i n  th e  s p r in g  (F ig u r e  7 an d  T a b le  X I ) .  In*  
v e s t i g a t i o n s  o f  te m p o ra l  sy n e rg ism s  b e tw e e n  c o r t i c o s t e r o n e  and  p r o l a c t i n  
o r  a n o th e r  horm one d e m o n s tra te d  t h a t  th e  tim e  r e l a t i o n s h i p  b e tw een  co r*  
t i c o s t e r o n e  and  a  seco n d  horm one h a s  c r u c i a l  s i g n i f i c a n c e  to  th e  p h y s i*  
o l o g i c a l  s t a t e  o f  th e  a n im a l (T ro b e c , 1974; M e ie r ,  1972; S e c t io n  I I  o f  
t h i s  p a p e r ) .
E i t h e r  a  p h o to p e r io d  o r  a th e rm o p e r io d  ca n  e n t r a i n  re s p o n s e  rhy thm s 
to  i n j e c t i o n s  o f  p r o l a c t i n  (T ro b e c , 1974 ; S e c t io n  I  o f  t h i s  p a p e r ) .  I t  
i s  p o s tu l a t e d  t h a t  th e  e n v iro n m e n ta l  c u e s  o f  l i g h t  and  te m p e ra tu re  e n ­
t r a i n  c i r c a d i a n  rh y th m s o f  c o r t i c o s t e r o n e  w h ich  c a n  th e n  w ork in  v a r io u s  
te m p o ra l  sy n e rg ism s  w ith  i n j e c t i o n s  o f  p r o l a c t i n .  The 8 t o  12 h o u r 
s h i f t  from  November to  A p r i l  o c c u r s  when th e  p h o to p e r io d  i s  ch a n g in g  
from  1 0 .5  t o  13 h o u rs  o f  d a y l i g h t .  The in c r e a s e  o f  2 .5  h o u rs  o f  l i g h t  
w ould  n o t  seem  t o  a c c o u n t  f o r  th e  l a r g e  p h a se  s h i f t  o b s e rv e d .  T h e re ­
f o r e ,  th e  c i r c a d i a n  o s c i l l a t i o n  o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  may be 
o n ly  l o o s e ly  c o u p le d  to  th e  p h o to p e r io d .  T h is  seem s a l s o  to  be th e  c a s e  
f o r  th e  w h i t e - t h r o a t e d  sp a rro w  (D u sseau  and  M e ie r ,  1 9 7 1 ) . An a d d i t i o n a l  
c o n s id e r a t i o n  i s  th e  e f f e c t  o f  te m p e ra tu re  c y c l e s  on  c i r c a d i a n  o s c i l l a ­
t i o n s  o f  a d r e n a l  s t e r o i d s .  P e rh a p s  th e rm o p e r io d s  and  p h o to p e r io d s  w ork 
t o g e t h e r  t o  p h a se  c i r c a d i a n  rhy thm s o f  p la sm a c o r t i c o s t e r o n e .  H ow ever, 
some s t u d i e s  h a v e  i n d i c a t e d  t h a t  f o r  c e r t a i n  a c t i v i t i e s  te m p e ra tu re  
seem s more im p o r ta n t  th a n  p h o to p e r io d .  E vans (1 9 6 6 ) ,  by d a i l y  a d v a n c in g
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a  12L:12D l i g h t  c y c le  and  d e la y in g  a  te m p e ra tu re  c y c le  a t  th e  same t im e ,  
w as a b l e  to  d e m o n s tra te  t h a t  th e  c i r c a d i a n  a c t i v i t y  p a t t e r n  o f  th e  d iu r n -  
a l l y  a c t i v e  l i z a r d  U ta s ta n s b u r ia n a  w as e n t r a in e d  by th e  th e rm o p e r io d  and  
n o t  th e  p h o to p e r io d .  O th e r  s t u d i e s  o f  lo c o m o to r a c t i v i t y  i n  l i z a r d s  
have  in d i c a t e d  t h a t  p h o to p e r io d  i s  th e  p r im a ry  e n t r a i n e r  (T a y lo r  and  
T s c h i r g i ,  1960; H e a th , 1962; an d  Mayhew, 1 9 6 3 ) , S tu d ie s  o f  th e  m ale  
g re e n  a n o le  r e p r o d u c t iv e  c y c le  s u g g e s t  t h a t  l i g h t  and  te m p e ra tu re  a r e  
b o th  p r im a ry  r e g u l a t o r s  d e p e n d in g  on th e  tim e  o f  y e a r  ( L i c h t ,  1 9 7 1 ) ,
L ic h t  s u g g e s ts  t h a t  te m p e ra tu re  h a s  a  g r e a t e r  in f lu e n c e  on  g o n a d a l d e ­
v e lo p m en t th a n  l i g h t  from  e a r l y  f a l l  u n t i l  th e  b e g in n in g  o f  th e  b r e e d in g  
s e a s o n ,  w h ile  th e  p h o to p e r io d  seem s to  be  m ore im p o r ta n t  from  A p r i l  un­
t i l  th e  c o l l a p s e  o f  th e  t e s t e s  i n  A u g u st o r  S ep tem ber*  P h o to p e r io d  a n d /  
o r  th e rm o p e r io d  may o p e r a t e  i n  y e t  a n o th e r  w ay. They may r e g u l a t e  p l a s ­
ma l e v e l s  o f  th y r o x i n .  I n j e c t i o n s  o f  th y r o x in  p h ased  rhy th m s o f  f a t t e n ­
in g  r e s p o n s e s  to  p r o l a c t i n  i n  th e  f r e s h  w a te r  k i l l i f i s h ,  F u n d u lu s  c h rv -  
s o t u s . (M e ie r ,  1970) and  rhy th m s o f  g o n a d a l r e s p o n s e s  to  p r o l a c t i n  i n  
th e  g r e e n  a n o le  ( S e c t io n  11 o f  t h i s  p a p e r ) .  P e rh a p s  th e  e n v iro n m e n ta l  
c u e s  o f  l i g h t  and  te m p e ra tu re  a r e  p h a s in g  2 s y s te m s ,  one w o rk in g  d i r ­
e c t l y  on p lasm a c o r t i c o s t e r o n e  l e v e l s ,  and  a n o th e r  w o rk in g  th ro u g h  th e  
th y r o id  to  p h a se  rhy thm s o f  s e n s i t i v i t y  to  v a r io u s  ho rm o n es. T h y ro x in  
may a l s o  p la y  a  p e rm is s iv e  r o l e  on rhy th m s o f  t i s s u e  s e n s i t i v i t y  (M e ie r ,  
B u rn s ,  D a v is ,  and  J o h n ,  1 9 7 1 ) . M eie r and  c o w o rk e rs  found  t h a t  a d m in i­
s t r a t i o n  o f  th y r o x in  t o  p ig e o n s  w h ile  n o t  p h a s in g  rhy thm s o f  f a t  s t o r ­
a g e ,  c ro p s a c  w e ig h t r e s p o n s e s ,  an d  l i v e r  w e ig h t  re s p o n s e s  d id  p e rm it  
rh y th m s o f  t i s s u e  s e n s i t i v i t y  to  rem a in  u n d e r  c o n d i t io n s  o f  c o n s ta n t  
l i g h t  and  te m p e r a tu r e ,  c o n d i t io n s  w h ich  n o rm a lly  c a u s e  endog en o u s rhy th m s 
to  dampen o u t .  T h y ro x in  a l s o  changed  th e  p e r io d  le n g th s  o f  th e  f r e e -
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ru n n in g  r e s p o n s e  rh y th m s . A s i m i l a r  a c t i o n  o f  th y r o x in  c o u p le d  t o  e i t h ­
e r  th e  th e rm o p e r io d  o r  p h o to p e r io d  may a c c o u n t  f o r  th e  p h a se  s h i f t  o f  
p la sm a  a d r e n a l  s t e r o i d  l e v e l s  i n  th e  g re e n  a n o l e .
B ecau se  o f  th e  v a r i e t y  o f  e n v iro n m e n ta l  cu e s  t h a t  may be a f f e c t i n g  
horm one rh y th m s i n  A n o l i s .  p h o to p e r io d  and  th e rm o p e r io d  r e p o r te d  i n  t h i s  
p a p e r  an d  s e a s o n a l  c y c l e s  o f  r a i n f a l l  (S e x to n ,  e t  a l . ,  1 9 7 1 ) , and  a  p o s ­
s i b l e  d i v e r s i t y  o f  m echanism s a f f e c t i n g  d i u r n a l  v a r i a t i o n s  o f  p lasm a c o r ­
t i c o s t e r o n e  l e v e l s  a s  c i t e d  a b o v e , th e  i n d i v i d u a l  l i z a r d s  m aking up any  
p o p u la t io n  a t  a n y  s e a s o n  may r e f l e c t  a  d i v e r s i t y  o f  c i r c a d i a n  f l u c t u a ­
t i o n s  t h a t  a r e  a lm o s t  s y n c h ro n iz e d  a s  a  p o p u la t io n .  T h is  c o u ld  r e s u l t  
i n  w ide  v a r i a b i l i t y  o f  p la sm a c o r t i c o s t e r o n e  l e v e l s  i n  g ro u p s  o f  l i z a r d s  
sam pled  a t  v a r io u s  t im e s  o f  d a y , and  s t i l l  a l lo w  f o r  th e  s e a s o n a l ly  sy n ­
c h ro n iz e d  d e v e lo p m en t o f  d i s t i n c t  p h y s io lo g i c a l  s t a t e s .  U n f o r tu n a te ly ,  
t h i s  s o u rc e  o f  v a r i a b i l i t y  m akes i t  d i f f i c u l t  t o  e s t a b l i s h  s t a t i s t i c a l  
s i g n i f i c a n c e  o f  c i r c a d i a n  rhy th m s o f  p lasm a a d r e n a l  s t e r o i d  l e v e l s .  The 
c o m p e t i t i v e - p r o t e in - b in d i n g  a s s a y  (M urphy, 1967) u sed  i n  th e  p r e s e n t  
s tu d y  h av e  b e e n  r e p o r te d  t o  y i e l d  s i m i l a r  r a n g e s  o f  v a r i a b i l i t y  i n  mea­
su re m e n ts  o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  made a t  a  s i n g l e  tim e  o f  day  
i n  th e  g re e n  a n o le  ( L ic h t  an d  B rad sh aw , 1969) a s  w e l l  a s  a  v a r i e t y  o f  
o t h e r  r e p t i l i a n  s p e c i e s  (B radshaw  an d  F o n ta in e - B e r t r a n d ,  1 9 7 0 ) .
The s e x  d i f f e r e n c e  i n  s e a s o n a l  f l u c t u a t i o n s  i n  d a i l y  mean l e v e l s  
o f  p la sm a  c o r t i c o s t e r o n e  r e p o r te d  ab o v e  i s  a l s o  p r e s e n t  a t  th e  d i u r n a l  
l e v e l .  A c i r c a d i a n  p a t t e r n  o f  c o r t i c o s t e r o n e  w i th  a  p eak  l e v e l  a t  1100 
an d  tro u g h  l e v e l  a t  1900 h a s  b e e n  d e te rm in e d  f o r  fem a le  l i z a r d s  i n  Nov­
em ber ( F ig u r e  9 an d  T a b le  X I I ) .  T h is  c o n t r a s t s  w i th  th e  p a t t e r n  e s t a b ­
l i s h e d  f o r  m a le  l i z a r d s  i n  N ovem ber, a n  e x te n d e d  p eak  a t  1900 to  0300 
and  a  tro u g h  a t  1100 . T h ese  p a t t e r n s  a p p e a r  t o  be  8 to  16 h o u rs  o u t  o f  
p h a s e  w i th  one a n o t h e r .  D i f f e r e n c e s  b e tw een  m a le s  and  fe m a le s  d u r in g
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N ovem ber a r e  a l s o  r e f l e c t e d  by th e  a c t i v i t y  o f  th e  g o n ad s o f  e a c h  s e x .  
The o v a r i e s  a r e  i n  a  q u ie s c e n t  s t a t e  an d  w i l l  n o t  become d e m o n s tra b ly  
a c t i v e  u n t i l  A p r i l ,  w h e reas  th e  t e s t e s  h ave  begun  th e  p r o c e s s  o f  r e c r u -  
d e s c e n c e  an d  a r e  a l r e a d y  c l o s e  to  h a l f  t h e i r  m axim al s i z e  (F ig u r e  7 and  
T a b le  X I ) .  The s t a t e s  o f  th e  r e s p e c t i v e  g o n ad s  may be d i r e c t l y  r e l a t e d  
t o  th e  d i f f e r e n t  c i r c a d i a n  p a t t e r n s  o f  c o r t i c o s t e r o n e  o b s e rv e d  i n  th e  2 
s e x e s .  The s t a t e  o f  f a t  s t o r a g e ,  h o w ev er, i s  s i m i l a r  i n  b o th  s e x e s  d u r -  
in g  N ovem ber. F a t  body w e ig h ts  a r e  a t  a  p eak  (F ig u re  7 and  T a b le  X I ) .  
T h is  s u g g e s ts  t h a t  m ore th a n  one te m p o ra l sy n e rg ism  in v o lv in g  c o r t i c o *  
s t e r o n e  may be  o p e r a t i n g .  A te m p o ra l sy n e rg ism  b e tw een  c o r t i c o s t e r o n e  
an d  p r o l a c t i n  may be r e g u l a t i n g  f a t  s to r a g e  w h ile  a  te m p o ra l  sy n e rg is m  
b e tw ee n  c o r t i c o s t e r o n e  and  th e  g o n a d o tro p in s  may be r e g u l a t i n g  g o n a d a l 
d e v e lo p m e n t. A n o th e r  p o s s i b i l i t y  c o u ld  b e  t h a t  th y r o x in  i s  p h a s in g  re *  
sp o n se  rhy thm s in v o lv in g  r e p r o d u c t iv e  d ev e lo p m en t and  c o r t i c o s t e r o n e  i s  
p h a s in g  r e s p o n s e  rh y th m s in v o lv in g  f a t  s t o r a g e .  Any o f  th e s e  p o s s i b l e  
ho rm o n al sy s te m s  i n  tu r n  may b e  d i r e c t l y  o r  i n d i r e c t l y  c o u p le d  to  th e  
p h o to p e r io d  a n d /o r  th e  th e rm o p e r io d .
The c i r c a d i a n  rhy thm s o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  d i f f e r  from  
one s e a s o n  to  a n o th e r  an d  b e tw een  th e  s e x e s .  The d i f f e r e n c e s  a r e  a s s o *  
c i a t e d  w i th  ch an g e s  and  d i f f e r e n c e s  i n  p h y s io lo g i c a l  c o n d i t io n s  o f  f a t  
s to r a g e  and  r e p r o d u c t iv e  a c t i v i t y .  I n v e s t i g a t i o n s  in v o lv in g  te m p o ra l 
s y n e rg is m s  b e tw een  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  and  p r o l a c t i n  o r  a  sec*  
ond horm one o f f e r  e v id e n c e  f o r  th e  r o l e  o f  c o r t i c o s t e r o n e  i n  o r g a n iz in g  
v a r io u s  s t a t e s  o f  f a t  s to r a g e  and  r e p r o d u c t io n .  S tu d ie s  d e m o n s t r a t in g  
th e  a b i l i t y  o f  a  p h o to p e r io d  and  a  th e rm o p e r io d  to  p h ase  rh y th m s o f  
t i s s u e  s e n s i t i v i t y  t o  p r o l a c t i n  im p ly  t h a t  th e  p h o to p e r io d  a n d /o r  th e
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th e rm o p e r io d  a r e  in v o lv e d  i n  s y n c h ro n iz in g  c i r c a d i a n  rh y th m s o f  p lasm a 
c o r t i c o s t e r o n e  l e v e l s .  The p r e c e d in g  se q u e n c e  a l lo w s  f o r  a n  environ** 
m e n ta l ly  s e n s i t i v e  endogenous m echanism  f o r  th e  r e g u l a t i o n  o f  s e a s o n a l  
p h y s io lo g i c a l  s t a t e s  i n  th e  g re e n  a n o l e .
*
Table XI. Seasonal Measurements o f Plasma C orticosterone L eve ls , Fat Body W eights,
and Gonad W eights in  th e  L iz a r d , A n o lis  c a r o l in e n s i s .
A p r i l  29 & 30 J u ly  26 & 27 S ep . 25 & 26 Nov. 24 & 25 F e b . 26  & 27
P lasm a
C o r t i c o s te r o n e 3 
( g /1 0 0  m l)
M ales'* 1 2 . 3 ± 1 .4 b (4 7 )C 2 0 .7 *  1 .9  (4 4 )  1 3 .5 * 1 .5  (4 6 ) 9 . 3 *  1 .2  (4 8 ) 1 7 . 4 * 1 .8  (3 4 )
Fem ales'* 1 2 . 1 * 1 .2  (3 8 ) 1 6 . 2 * 1 .9  (2 8 )  8 . 0 i  0 .5  (3 3 ) 8 .1 *  0 .8  (4 6 )  7 . 8 * 0 . 9  (4 9 )
F a t  Body W eigh ts 
( a s  % Body W eigh t)
M ales'* 0 .2 6 *  0 .0 4  ( 7) 0 .2 3  * 0 .0 5  (8 )  4 .2 7  *  0 .5 4  (8 )  4 .0 6  + 0 .7 3  (8 )  1 .2 2  +  0 .1 7  (8 )
Fem ale s e  0 .6 7 *  0 .1 1  (6 )  0 . 2 9 * 0 .1 3  (4 )  3 .1 5 * 0 .5 3  (6 )  3 .1 7 * 0 .2 5  (8 )  0 . 7 5 * 0 .2 8  (8 )
Gonad W eigh ts  
(w et w e ig h t ,  mg)
T e s te s '*  7 9 . 5 + 5 .1  (7 )  3 0 .1  +  6 .5  (8 )  7 .5  +  0 .6 2  (8 )  3 0 .1 +  2 .6  (8 )  6 1 . 7 * 3 . 0  (8 )
O varies '*  1 2 5 .3 * 2 9 .1  (6 )  150 .4  + 1 9 .6  (5 )  6 .7 *  0 .2 9  (6 )  5 . 7 * 0 . 3  (6 )  6 . 4 ± 0 . 5  (8 )
a  P lasm a c o r t i c o s t e r o n e  l e v e l s  r e p o r te d  f o r  th e  5 m onths a r e  v a lu e s  o b ta in e d  by a v e ra g in g  th e  c o r t i c o s t e r o n e  
l e v e l s  d e te rm in e d  f o r  a l l  g re e n  a n o le s  sam pled  a t  e ac h  o f  th e  6 d a i l y  sa m p lin g  t im e s .
b A l l  v a lu e s  i n  t h i s  t a b l e  a r e  e x p re s s e d  a s  th e  M ean:* S ta n d a rd  E r r o r .
0 Numbers i n  p a r e n th e s e s  a r e  th e  number o f  l i z a r d s  sam p les  f o r  th e  r e p o r te d  M ean.
** P a t t e r n  o f  s e a s o n a l  v a r i a t i o n s  s i g n i f i c a n t  a t  p <  0 .0 0 1 .
e  P a t t e r n  o f  s e a s o n a l  v a r i a t i o n s  s i g n i f i c a n t  a t  p < 0 . 0 1 .
Table X II.
Diurnal Levels o f  Plasma C orticosterone in  the L izard. A n olis c a r o lin e n s is . a t  Various Times o f  Year.
0700 H ours3 1100 H ours 1500 H ours 1900 H ours 2300 H ours 0300 H ours
A p r . 29 & 30 
Males** 
Fem ales
1 0 .9 $  1 .6 b ( 8 ) c 
1 3 .8 $  5 .5  (4 )
1 1 .7 $  3 .3  
1 2 .4 +  1 .8
(7 )
(7 )
13 .5  $  2 .5  
9 .0 $  2 .8
(8 )
(7 )
2 1 .8 $  5 .0  
1 4 .1 $  3 .9
(8 )
(6 )
6 . 9 $  2 .7  
1 1 .7 $  2 .2
(8 )
(7 )
9 . 2 + 2 . 3  (8 )  
1 2 .5 * 2 .7  (7 )
J u l .  26 & 27 
H a le s  
Fem ales
2 5 . 4 + 5 .4  (8 )  
1 6 .8  + 5 .6  (4 )
1 7 .0 ± 3 .9
1 4 .4 + 5 .1
(7 )
(5 )
2 2 .7  + 4 .7  
2 4 .3 +  7 .2
(8 )
(5 )
1 8 .6 + 4 .2  
1 5 .3 $  3 .2
(7 )
(A)
1 4 .5  + 4 .4  
1 2 .7 + 2 .8
(6 )
(5 )
2 3 .7  + 5 .1  (8 )  
1 3 .6 + 2 .8  (5 )
S ep . 25 & 26 
M ales 
F em ales
1 7 .0 + 6 .8  (7 )  
8 .6 +  1 .1  (5 )
1 3 .0 ± 2 .9  
7 .4 +  1 .2
(8 )
(6 )
1 0 .8 + 1 .7  
9 . 5 + 1 . 1
(7 )
(7 )
1 5 .9  $ 4 . 2  
6 . 0 $  0 .9
(8 )
(6 )
1 2 .4 + 3 .1  
6 .5 $  1 .6
(8 )
(5 )
1 2 .0 $  3 .3  (8 )  
1 0 .1  +  1 .8  (4 )
N ov. 24 & 25 
H a le s  
F em ales
5 . 6 +  1 .0  (8 )  
6 .5  $ 0 . 8  (8 )
4 .7  + 0 .8  
1 2 .9 +  3 .3
(8 )
(8 )
7 . 6 + 1 , 5  
9 .2 +  1 .7
(8 )
(7 )
1 3 .0  +  5 .3  
5 . 2 $  0 .7
(8 )
(8 )
1 2 .4 + 3 .9  
7 .2  ± 1 .1
(8 )
(8 )
1 2 .4 + 2 .2  (8 )  
7 . 9 + 1 . 7  (7 )
F e b . 26 & 27 
H a le s  
F em ales
0700 H ours
1 7 .3 + 6 .9  (5 )  
7 .2 $  2 .2  (8 )
1100 H ours
1 6 .4  +  2 .4  (9 )  
8 .1 +  1 .8 (1 3 )
1300 H ours
1 1 .7 $  1 .7  (5 )  
6 .5 +  3 .2  (6 )
1700 H ours
2 1 .2 $  1 .5  (5 )  
9 . 9 + 3 . 6  (7 )
2100 H ours
1 7 .3 + 4 .2  (5 )  
9 .3  + 1 .5  (8 )
0500 H ours
2 1 .2  t 8 .4  (5 )  
5 . 4 £ 2 . 0  (7 )
A l l  t im e s  a r e  C e n t r a l  S ta n d a rd  T im e.
b g /1 0 0  m l P lasm a C o r t i c o s te r o n e ;  M ean±  S ta n d a rd  E r r o r .
£
Numbers i n  p a r e n th e s e s  a r e  th e  num ber o f  l i z a r d s  sam pled  f o r  th e  r e p o r te d  M ean. 
d D iu rn a l  v a r i a t i o n  o f  p lasm a c o r t i c o s t e r o n e  l e v e l s  s i g n i f i c a n t  a t  p < 0 . 0 5 .




S e a s o n a l c h a n g e s  i n  p lasm a c o r t i c o s t e r o n e  l e v e l s ,  f a t  body 
w e ig h t s ,  an d  gonad  w e ig h ts  i n  m ale  and  fem a le  a n o l e s .  L iz a r d s  
w ere  sam pled  i n  F e b r u a r y ,  A p r i l ,  J u l y ,  S e p te m b e r , and  N ovem ber. 
P lasm a c o r t i c o s t e r o n e  l e v e l s  a r e  e x p re s s e d  a s / ig / lO O  ml plasm a 
an d  a r e  th e  a v e ra g e  o f  a l l  i n d i v i d u a l  d e te r m in a t io n s  f o r  th e  6 
d a i l y  sa m p lin g  t i m e s .  F a t  s to r a g e  i s  e x p re s s e d  a s  f a t  body 
w e ig h ts  a s  % body w e ig h t .  Gonad w e ig h ts  a r e  e x p re s s e d  a s  w e t 
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B o th  a  th e rm o p e r io d  an d  a  p h o to p e r io d  e n t r a i n e d  c i r c a d i a n  rh y th m s 
o f  f a t t e n i n g  r e s p o n s e s  to  i n j e c t i o n s  o f  p r o l a c t i n .  C i r c a d ia n  rhy thm s o f  
t e s t e s  w e ig h t r e s p o n s e s  to  i n j e c t i o n s  o f  p r o l a c t i n  w ere  e n t r a i n e d  b y  a  
th e rm o p e r io d .  R e p e t i t i v e  d a i l y  d i s tu r b a n c e s  ( s a l i n e  i n j e c t i o n s )  g iv e n  
a t  s p e c i f i c  t im e s  o f  d ay  on a  16L:8D p h o to p e r io d  e l i c i t e d  m arked i n c r e a s e s  
o r  d e c r e a s e s  i n  f a t  body and  t e s t e s  w e ig h t s .
I n j e c t i o n s  o f  c o r t i c o s t e r o n e  e n t r a i n e d  c i r c a d i a n  rh y th m s o f  fatten**  
in g  r e s p o n s e s  to  d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  i n  th e  g re e n  a n o le  and  
th e  g r a n i t e  n ig h t  l i z a r d .  C i r c a d ia n  rh y th m s o f  o v a ry  and  o v id u c a l  w e ig h t  
r e s p o n s e s  to  FSH an d  LH w ere  s y n c h ro n iz e d  by i n j e c t i o n s  o f  c o r t i c o s t e r -  
o n e . I n j e c t i o n s  o f  c o r t i c o s t e r o n e ,  s a l i n e ,  and  th y r o x in  s y n c h ro n iz e d  
c i r c a d i a n  rhy th m s o f  t e s t e s  w e ig h t r e s p o n s e s  t o  d a i l y  i n j e c t i o n s  o f  p ro -  
l a c t i n .  The s y n c h ro n iz in g  e f f e c t  o f  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  o r  
th y r o x in  on c i r c a d i a n  rhy th m s o f  g o n a d a l w e ig h t  r e s p o n s e s  t o  FSH, LH, o r  
p r o l a c t i n  a r e  m ost l i k e l y  a  co m p o s ite  o f  th e  endog en o u s horm one rh y th m s 
o f  th e  l i z a r d s  and  th e  te m p o ra l  s y n e rg is m s  o f  ex o g en o u s horm one trea t**  
m e n t. The s y n c h ro n iz in g  e f f e c t  may in v o lv e  a  com plex  r e l a t i o n s h i p  b e ­
tw een  d i s tu r b a n c e  e f f e c t s  o f  th e  i n j e c t i o n s  a n d  th e  exogenous h o rm o n es .
C ir c a d ia n  rhy thm s o f  p la sm a c o r t i c o s t e r o n e  l e v e l s  i n  th e  g r e e n
a n o le  d i f f e r  s e a s o n a l ly  an d  b e tw een  th e  s e x e s .  T hese  rhy th m s a r e  asso**
)
c i a t e d  w i th  s e a s o n a l  p h y s io lo g i c a l  s t a t e s  o f  f a t  s to r a g e  an d  r e p ro d u c ­
t i o n .
D a ily  ch an g es  i n  th e rm o p e r io d s  a n d /o r  p h o to p e r io d s  th ro u g h o u t 
th e  y e a r  p ro b a b ly  e n t r a i n  c i r c a d i a n  rh y th m s o f  p lasm a c o r t i c o s t e r o n e
76
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l e v e l s  w h ich  r e s u l t  i n  v a r io u s  te m p o ra l s y n e rg is m s  b e tw een  c o r t i c o s t e r o n e  
an d  p r o l a c t i n  o r  o t h e r  h o rm o n es . T hese  te m p o ra l  s y n e rg is m s  a r e  r e s p o n s -  
i b l e  f o r  o r g a n iz in g  s e a s o n a l  ch an g e s  i n  f a t  s t o r a g e  and  r e p r o d u c t io n  and  
a r e  p a r t  o f  a  sy s te m  t h a t  s y n c h ro n iz e s  th e  p h y s io lo g i c a l  c o n d i t io n  o f  
th e  l i z a r d  t o  th e  e n v iro n m e n t.
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